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ADVERTISEMENT. 


f  JL^ HE  Authors  of  Original  Papers  in  the  present  Volume, 
are  Mr.  Frederick  Accum  ;  Air.  Irwine  ;  Sir.  A.  N.  Edel- 
crantz;  Dr.  T.  C.  Hope,  F.  R.  S.  Edinburgh;  Anthony 
Carlisle,  Esq.;  M.  B.  Donkin;  Mr.  Ezekiel  Walker; 
Thomas  Thompson,  M.  D. ;  Dr.  Bollock ;  Air.  Dalton  ; 
Edward  Howard,  Esq.  F.  R.  S. ;  Air.  A.  Woolf;  Andrew 
Duncan,  Al.  D.  F.  R.  S.  Edinburgh  ;  Dr.  Prince  ;  Mr. 
J.  C.  Ilornblower,  and  Air.  G.  Smart.  Of  Foreign  Works, 
M.  Regnier ;  Wiegleb ;  Guyton  ;  Curaudau ;  '  Baunach  ; 
Paylfe;  Parmentier;  Steinacher;  Schaub ;  Nicolai;  Bouillon 
la  Grange;  Klaproth ;  Lomet;  Tromfdorff;  Seguin;  Ritter  i 
Thenard;  Vauquelin  ;  La  Place;  Guyton- Alorveau;  Von 
Hombolt ;  Raymond;  Berthollet,  and  Hafifenfratz.  And 
of  English  Alemoirs  abridged  or  extra£led,  Wm.  Her- 
schell,  L.  L.  D.  F.  R.  S. ;  Richard  Chenevix,  Esq.  F.  R.S. 
and  M.  R.  I.  A.;  Humphry  Davy,  Esq.;  Wm.  Hyde  Wol¬ 
laston,  Al.  D.  F.  R.  S. ;  Sir  FI.  C.  Englefield,  Bart.  F.  R.  S. ; 
James  Smithson,  Esq.  F.  R.  S.  P.  R.  I.;  Mr.  James  Woart; 
William  Fairman,  Esq.;  Charles  Hatchett,  Esq.  F.  R.  S. ; 
The  Right  Hon.  C.  Greville,  F.  R.  S.;  Air.  John  Dalton; 
Everard  Home,  Esq.  F.  R.  S. ;  and  Andrew  Duncan,  Junr. 
Al.  D.  F.  R.  S.  Edinburgh. 

OF  the  Fmgravings  the  Subjects  are,  1.  Dr.  Young’s 
Apparatus  for  illustrating  the  Doctrine  of  Preponderance. 
2.  Apparatus  for  Experiments  with  Spouting-Fluids.  3.  A 
Lock  cf  Combination  by  M.  Regnier.  4.  Solar  Phenomenon 
obferved,  by  Sir  FI.  Englefield,  Bart.  5.  Figure  to  fliew  the 
Proportion  of  the  magnified  Images  of  the  fame  Star  at 
different  Times,  by  Dr.  Herschell.  6.  Sir  A.  N.  Edelcrantz’s 
Method  of  Raifing  Water  in  Worm*Tubs,  Condensers,  See . 
7.  Eudiometric  Apparatus,  by  Dr.  Hope.  8.  Veffel  for  In¬ 
closing 
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closing  Anatomical  Preparations,  and  other  Objects.  9.  Cry¬ 
stal  ot  Electrical  Calamine.  10.  Curaudau’s  Furnace  for 
evaporating  by  a  regulated  Economical  Heat.  1 1 .  Mr. 
V  oart’s  Method  of  fupporting  decayed  Timbers  in  Build¬ 
ings.  12.  Mr.  Fairman’s  Method  of  extreme  Branch-Graft¬ 
ing.  13.  Cit.  Lomet’s  Addition  to  the  Sextant  for  meafuring 
Vertical  and  Oblique  Angles  at  the  fame  Inftant,  from  an 
Air  Baloon,  for  Military  Service.  11.  An  Apparatus  for 
drying  Precipitates,  and  tor  Processes  of  Congelation,  by 
Mr.  Accum.  15.  Hydraulic  Combination  for  rendering  the 
Atmospheric  Pressure  effective  in  Raising  Water  in  Worm- 
Tubs,  by  Edward  Howard,  Esq.  F.  R.  S.  16.  Improve¬ 
ment  in  the  Syphon,  by  the  same.  1 7 .  A  Rotatory  Apparatus, 
by  which  the  Power  of  a  Steam-Engine  is  equalized  without 
a  Fly,  and  the  Work  may  be  stopped,  or  fet  off  in  any  Part 
of  the  Stroke,  by  Mr.  A.  Woolf.  18.  Improvement  in 
Mr.  Ezekiel  Walker’s  Reflecting  Quadrant,  by  the  Inventor. 
19.  A  new  Steam  Valve,  which  indicates  the  Strength,  and# 
without  Attendance,  regulates  the  Emission  of  Steam  from 
a  Boiler,  by  Mr.  A.  Woolf.  20.  Air.  George  Smart’s  Ma¬ 
chine  for  Sweeping  Chimnies  without  Climbing  Boys.  21.  An 
improved  Chemical  Furnace.  22.  Two  Views  of  the  Great 
Fiery  Meteor  which  appeared  Nov.  13.  1803. 
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RGRAFF,  I  believe,  was  the  firft  who  noticed  theCompound  of 


Ma 

combination  of  phofphorus  and  fulphur ;  and  Pelletier  ex_Pho^Ph^rus  and 

1  r.  1  r  lulphur  j  when 

amined  afterwards  this  compound,  and  pointed  out  fome  of firft  examined. 

its  properties  *.  The  latter  philofopher  fhowed,  at  leaf!:, 
that  the  compound  refulting  from  the  union  of  phofphorus 
and  fulphur,  in  different  proportions,  is  infinitely  more  fufible 
than  either  of  them  taken  feparately.  Repeating  the  experi¬ 
ments  of  the  French  philofopher,  I  had  no  apprehenfion  that  not  fuppofed  to 

the  combination  of  thefe  two  fimple  bodies  was  attended,  attended  wltJi 

r  danger. 

under  certain  circumflances,  with  confequences  which  might 
prove  fatal  to  the  chemical  operator.  And  it  is  with  the  view 
of  preventing  my  brother  chemiffs  from  falling  a  facrifice  to 
unexpedled  dangers,  that  I  fhall  relate  an  accident,  which 
might  have  been  attended  with  the  mod  dangerous  con¬ 
fequences,  before  I  ftate  the  properties  which  charadterife 
the  compound  w'hich  is  the  fubjedt  of  thefe  lines.  The  ac- 
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Very  dangerous  cident  alluded  to,  happened  in  the  following  manner.  Half 

the ' c ombi nation  an  ounce  °f  phofphorus,  cut  into  pieces  of  the  fize  oi  a  pea, 

of  half  an  ounce  was  introduced  into  a  Florence  flafk,  containing  about  ten 

of  phofphorus,  ounces  of  water  ;  one  ounce  of  fulphur  broken  into  fragments 

water  and  one  of  about  the  fame  fize  was  added,  and  the  whole  placed  on  a 

ounce  of  fulphur  Seated  fand-bath.  In  a  few  minutes  the  union  of  the  phof- 
•n  a  fand  heat.  ,  . 

phorus  and  fulphur  was  effected.  On  leaving  the  whole  in 

the  heated  fand,  for  about  ten  minutes  longer,  the  empty  part 

of  the  flafk  became  filled  with  denfe  white  fumes,  which  in- 

creafed  more  and  more  ;  being  unable  to  obferve  what  change 

was  taking  place,  I  carefully  removed  the  flafk  out  of  the 

fand-bath,  and  agitated  the  fluid  in  fuch  a  manner,  that  the 

fufed  compound  of  phofphorus  and  fulphur  ffill  remained  under 

the  furface  of  the  water.  But  the  in  flan  t  this  was  done,  the 

whole  exploded  in  my  hand  with  a  tremenduous  report ;  the 

mixture  of  the  burning  phofphorus  was  thrown  into  my  face, 

and  occafloned  very  painful  wounds;  the  pieces  of  the  Florence 

flafk  were  fcattered  all  over  the  laboratory,  as  fine  as  fand, 

and  the  larger  parts  of  the  neck  of  this  veflfel  were  driven  into 

my  right  hand,  as  well  as  into  the  wall,  to  a  confiderable 

depth. 

Repetition  of  Anxious  to  underfland  the  nature  of  this  unexpe6led  ex- 

with  fmaUerTrid  P^°^on  1  again  expoted  to  heat,  in  a  fimilar  manner,  two 

alfo  with  larger  drachms  of  phofphorus  and  half  an  ounce  of  coarfely  powder- 

quantities  of  the  ecj  pujp|lur  jn  a  fmafl  flafk  containing  four  ounces  of  water, 
materials,  fcx-  1  .  . 

plofion  as  before.  The  mixture,  after  having  been  left  in  a  heated  fand-bath 
for  about  ten  minutes,  exploded  with  prodigious  violence, 
and  a  flafh  of  fire  rofe  up  to  the  ceiling.  The  fame  experi¬ 
ment  was  repeated  with  larger  quantities  of  phofphorus  and 
fulphur,  three  fucceflive  times,  with  fimilar  efFeds.  Thefe 
experiments  wrere  made  at  the  laboratory,  and  in  the  prefence 
of  the  Right  Honourable  Lord  Camelford,  who  liberally 
i upplied  the  materials  for  thefe  and  the  following  experiments, 
and  permitted  them  to  be  made  on  his  premifes. 

Another  »c-  Before  I  advance  any  thing  further  concerning  the  accenfion 
fion^f  thePfame  comPoun^>  I  beg  leave  to  relate  one  inflance  more  of 

nature.  a  fimilar  nature,  which  happened  lately  in  my  own  laboratory. 

Mr.  Garden,  a  philofophical  gentleman  immerfed  into  a 
veflel  filled  with  warm  water,  a  vial  containing  fix  ounces  of 
phofphorus,  to  which  had  been  previoufly  added  one  drachm 
of  a  mixture  of  phofphorus  and  fulphur.  The  contents  of 

th# 
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the  vial  being  liquified,  (which  was  thejntent  of  immerfing 
it  into  heated  water)  he  removed  the  vial  out  of  the  fluid, 
taking  care  to  clofe  its  orifice  with  his  finger,  and  then  agitated 
it  gently.  The  moment  this  was  began  the  vial  burft  to 
pieces  with  a  report  like  a  gun,  the  burning  mixture  was 
thrown  in  all  directions,  and  the  whole  laboratory  was  filled 
for  (ome  hours  with  a  very  denfe  cloud  of  white  vapours. 

Being  thus  (ufticiently  convinced  of  the  danger  which  attends  Careful  examl- 

the  combination  of  phofphorus  with  fulphur,  under  luch  cir- "hen'mena^6 

cumftances,  I  introduced  into  a  Wedgwood’s  tube  clofed  at  i'hofphorus, 

one  end,  two  drachms  of  phofphorus,  and  double  that  quantity  uiPhlir  ami 

r  r  ^  i  y  water  cxpoled  to 

of  lulphur.  I  then  added  four  ounces  of  water,  and  clofed  diftillation. 
the  other  extremity  of  the  tube  with  a  cork,  into  which  a 
bended  tube  was  cemented,  which  terminated  under  a  glafs 
cylinder  filled  with  mercury,  (landing  inverted  in  a  bafon 
containing  the  fame  fluid.  I  then  reclined  the  tube,  and 
applyed  heat  to  that  part  which  contained  the  phofphorus  and 
fulphur;  on  increafing  the  heat  gradually  a  quantity  of  gasafl*orded  a  B3* 


But , 


without  explo- 
flon. 


was  collected,  which  amounted  to  nearly  two  quarts, 
no  explofion  took  place. 

To  learn  the  nature  of  this  gas,  I  transferred  a  quantity  of  which,  added  to 

it  into  the  water  apparatus,  and  agitated  it  in  contaCl  with  f^uhat 

that  fluid  ftrongly  for  a  few  minutes.  Its  volume  was  now  fluid; 

confiderably  diminifhed.  On  repeating  the  experiment  in 

diddled  water,  it  was  found  that  this  fluid  abforbed  nearly  ~ 

of  its  own  bulk.  On  fending  up  one  part  of  atmofpheric  air  hut  took  Are 

into  a  cylinder  holding  fix  parts  of  this  gas,  an  inflantaneous  wiie.n  a 

J  °  1  .  °  portion  oi  corn- 

inflammation  enfued,  the  cylinder  became  filled  with  white  mon  air  was 

fumes,  and  a  white  cruft  lined  the  inner  furface  of  the  glafs.  a^fd  t&  a  lar2cf 

^  ox  the  ^<£3* 

Finding  thus  that  the  gafeous  produCt  was  decompofable  by 
atmofpheric  air,  I  eolleCled  another  quantity  of  gas,  in  a  fimilar  The  refidue  of 
manner  as  before ;  and  mingled  it  gradually  with  oxigen  pp^/^y ^xigeni 
gas  till  no  further  accenfion  enfued.  The  gas  left  behind  was  azote, 
amounted  to  of  the  whole.  It  had  all  the  properties  of 
nitrogen  gas. 

The  white  flakes  which  were  eolleCled  from  the  Tides  of  the  The  precipitates 
•flafs  cylinder,  as  well  as  from  the  furface  of  the  mercury  over  lU‘pMur> 

®  J  '  J  lulphuric  and 

which  the  experiments  were  made,  attraCled  moifture  rapidly^  phoiphoric adds. 

and  became  converted  into  a  cream-like  fluid.  They  confifted 

«f  lulphur,  lulphuric  and  phofphoric  acids. 

B  2  O  xigenated 
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Oxigenized  muriatic  acid  gas  a&ed  more  violently  than 
oxigen  gas,  when  mingled  with  this  gafeous  compound  over 
mercury  ;  the  refult  was  a  confiderable  detonation,  accom¬ 
panied  with  vivid  green  light  and  denfe  white  vapours. 

The  gas  was  From  the  refults  of  thefe  experiments  it  becomes  obvious, 

therefore  a  com- the  gas  under  examination  was  a  compound  of  hydrogen, 

pound  of  hydro-  r  .  ,  r  _  r  c  i 

gen,  fulphur,  lulphur,  and  phofphoriis.  And  if  we  realon  from  the  nature 

and  pholphorus  jof  the  production  of  this  gas,  it  is  evident,  that,  during  the 

adtion  of  the  phofphorus  and  fulphur  upon  water,  the  latter 

formed  by  the  fluid  is  decomposed,  though  neither  fulphur  nor  phofphorus 

water^^though.0^  ta^en>  can  effect  this  decompofition  ;  this  therefore  is 

that  fluid  is  not  fufficient  to  account  for  the  unexpected  explotion  before 

affected  by  either  flated 

fingly. 

fhofphuret  of  In  order  to  fee  whether  phofphuret  of  fulphur  were  capable 

fulphur  can  de-  of  decompofing  water  in  common  temperatures,  two  ounces 
compofe  water  ...  .  .  .  ,  .  .  .  ,  J  r  , 

at  the  common  it  were  covered  in  a  vial  with  eight  ounces  of  water,  and 

temperature.  put  afide  for  further  examination.  The  vial  having  been  left 

unobferved,  locked  up  in  a  clofet,  for  fome  weeks ;  the  corks 

was  found  to  have  been  thrown  out  of  the  vial,  and  the  whole 

infide  of  the  clofet,  which  had  been  painted  with  white  lead, 

was  completely  blackened  ;  the  parts  neareft  to  the  orifice  of  the 

vial  had  a  metallic  alpe<5t,  The  fluid  which  was  decanted 

from  the  phofphuret  of  lulphur  had  a  milky  appearance,  its 

odour  was  like  that  of  water  ftrongly  impregnated  with  ful- 

phurated  hidrogen  ;  its  tafte  was  uncommonly  naufeous.  It 

had  a  Prong  a&ion  on  the  greater  number  of  metallic  oxides. 

On  mingling  it  with  concentrated  nitrous  acid,  a  confidera-* 
ble  precipitate  enfued,  which  after  being  dried  on  expofure  to 
air,  was  luminous  in  the  dark  and  became  converted  into 
fulphur.  Another  quantity  of  the  water  which  was  fullered 
to  evaporate,  fpontaneoufly  depofited  cryftals  of  a  lemon 
y  el  low  colour,  but  of  an  indeterminate  figure.  There  re¬ 
mained,  therefore,  no  doubt  but  that  phofphuret  of  fulphur  is 
capable  of  decompofing  water  at  ufual  temperatures. 

As  phofphuret  Phofphuret  of  fulphur,  eompofed  of  three  parts  of  phofphorus 

compofe^airwith  ant^  one  has  al^°  the  property  of  decompofing  at: 

greater  rapidity  mofpheric  air  with  great  rapidity.  It  may,  therefore,  b£ 

v  fubftance  °?thwill  empl°yec*  more  advantageoufly  for  eudiometrical  procefies 
be  t  good  eudio-ihan  either  phofphorus,  or  the  fulphurets  of  earths,  alkalies, 
metrical  agent.  of  meta)s>  jf  into  a  dry  glafs  tube  clofod  at  the  top,  and 

graduated 


COMPOUND  OK  SULPHUR  AND  PHOSPHORUS. 


5 


graduated  into  equi-diftant  parts,  a  quantity  of  phofphuret  of 

(ulphur,  freed  from  adhering  water,  be  poured,  and  agitated 

in  the  tube,  lb  as  to  line  a  confiderable  part  of  it  within,  a 

vaft  quantity  of  white  vapour  is  produced  the  moment  the  tube 

is  i  miner  fed  in  water ;  fo  as  to  exclude  the  air.  *  The  vapours 

will  be  abforbed  by  the  water,  and  when  no  further  clouds 

appear,  the  procefs  is  at  an  end.  The  refiduary  gas  will 

then  be  found  to  be  the  quantity  of  nitrogen  gas,  which  was 

contained  in  the  air  experimented  upon  in  the  tube.  This 

procefs  is  far  more  expeditious  than  the  flow  combuflion  of 

phofphorus.  I  mud,  neverthelefs,  remark,  that  phofphuret  This  phofphuret 

of  fulphur  like  all  other  fuhjlances  hitherto  employed  for  ufuaUmperfec*16 

eudiometry,  cannot  be  abfolutely  depended  upon  for  af~  tion  of  changing 

certaining  the  abfolute  quantity  of  oxigen,  contained  in  a  the  rcfidue. 

given  portion  of  atmolpheric  air.  For  as  foon  as  the  abforp- 

tion  of  oxigen  is  compleated,  the  remaining  nitrogen  exercifes 

an  action  upon  the  phofphorus,  by  means  of  which  its  bulk 

becomes  increafed.  From  a  number  of  experiments  made  with 

that  view  with  this  eudiometrical  fubftance,  I  am  led  to  The  change  is 

believe  that  the  volume  of  nitrogen  gas,  never  increafes  fo .may 

much  as  to  -J  part ;  confequently  the  bulk  of  the  refiduum, 

dimini  (lied  by  gives  us  the  bulk  of  the  nitrogen  gas  of  the 

air  examined  ;  which  bulk  fubtra&ed  from  the  original  mafs 

of  air,  indicates  the  proportion  of  oxigen  gas  contained  in  it. 

Phofphuret  of  fulphur  of  the  above  compofition  alfo  de-  This  phofphuret 

compoles  nitrous  acid  with  uncommon  rapidity  at  common  decompofe.s, 

1  1  %  J  >  nitrous  acid  very 

temperatures.  If  one  part  of  phofphuret  of  fulphur  be  in- rapidly, 
troduced  in  the  cold  into  four  or  fix  of  concentrated  nitrous 
acid,  a  violent  action  takes  place,  the  acid  is  decompofed, 
and  both  the  phofphorus  and  fulphur  are  oxigenized,  at  the 
expenfe  of  the  oxigen  of  the  nitric  acid.  A  clear  folution  is 
obtained,  from  which  phofphoric  and  lulphuric  acid  may  be 
feparated  in  the  ufual  manner. 

Phofphuret  of  fulphur  is  foluble  in  expreffed  or  fat  oils.  If  Phofphuret  of 

r  .  .  1  r  1  r  ,,  -n  fulphur  is  foluble 

one  part  ot  this  compound,  treed  from  adhering  moilture  as  -n  fat  ^ 

much  as  poffible,  be  triturated  in  a  Wedgwood's  mortar,  with 

fix  parts  of  oil  of  almonds  or  olives,  a  liquid  phofphorus  is 

obtained,  which  is  far  fuperior  to  that  produced  in  the  ufual 

manner  from  mere  phofphorus.  This  liquid  phofphorus  (bines 

and  gives  a  very  tine  liquid  phofphorus,  with  a  beautiful  yellow 

light.  It  may  be  rubbed  over  the  face,  hands,  &c.  without 

injury. 
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Which  is  un¬ 
commonly  lu¬ 
minous. 


beautiful  ex¬ 
periment  of  a 
luminous 
Ihower. 


Caution  againft 
heat. 


Phofphuret  of 
fulphur  is  folu- 
bie-  in  ether. 

Lum:nous  phe¬ 
nomena. 


Phofphuret  of 
fulphur  in  oil  of 
turpentine,  and 
other  volatile 
oils. 


Sparingly  in 
alcohol. 


It  takes  fire  in 
ox.  mar.  ucid 
gas. 


injury,  provided  the  fluid  be  perfect  y  tranfparent,  and  con- 
fequenlly  contains  not  a  particle  of  phofphuret  of  fulphur  me¬ 
chanically  fulpended. 

The  luminous  property  of  this  liquid  phofphorus  is  fo  con- 
flderable,  that  about  4oz.  of  it,  when  contained  in  a  common 
fize  wine  decanter,  gives  a  fufficient  light  to  difeern  objects  at 
a  conliderable  diflance  in  a  lar^e  room,  the  moment  the  decan- 
ter  is  unflopped. 

Equal  parts  of  this  liquid  phofphorus  and  oil  of  turpentine, 
when  agitated  together  and  poured  out  of  any  convenient  per¬ 
forated  veflel,  exhibits  a  beautiful  phenomenon,  greatly  re- 
femblinga  luminous  rain,  or  fhower  of  fire. 

Though  a  liquid  phofphorus  may  be  obtained,  as  directed 
before,  no  attempt  fhould  be  made  to  apply  heat  to  a  mixture 
of  phofphuret  of  fulphur.  For  an  explofion  w'as  always  the 
refult  whenever  I  attempted  any  procefs  of  that  kind. 

Phofphuret  of  fulphur  is  foluble  in  fulphuric  and  nitric  ether. 
If  either  of  thefe  fluids  be  fuflered  to  Hand  for  fome  weeks, 
over  a  quantity  of  phofphuret  of  fulphur  in  a  clofed  vial  ;  part 
of  the  compound  becomes  diflblved  in  the  ether.  If  the  ether 
be  fuflered  to  evaporate  fpontaneoufly,  or  when  aflifled  by 
heat,  a  multitude  of  exceedingly  fmall  crj  flalsare  left  behind, 
which  fhine  in  the  dark  with  a  brilliant  yellow  light.  A  piece 
of  cloth  dipped  into  this  ether  appears  luminous  in  the  dark  all 
over,  but  in  a  few  minutes  this  luminous  appearance  ceafes, 
and  the  whole  appears  to  be  fprinkled  over  with  gems.  Jf  a 
feather,  or  piece  of  tow,  be  dipt  in  water,  and  then  thrown 
into  a  bottle  containing  ether  impregnated  with  phofphuret  of 
fulphur  ;  at  the  moment  of  contact  of  the  two  fluids,  a  fudden 
light  of  a  yellow  colour  fpreads  through  the  air,  undulates  along 
the  furface  of  the  fluid,  and  illuminates  the  whole  bottle, 

Phofphuret  of  fulphur  is  foluble  in  pure  or  reftified  oil  of 
turpentine,  oil  of  rolemary,  oil  of  lavender,  and  in  the  reft  of 
the  volatile  oils  met  with  in  commerce.  The  folutions  are  all 
luminous  in  the  dark,  and  depoflt  the  phofphuret  of  fulphur 
when  flowdy  evaporated,  in  the  form  of  needle-fliaped  cryftals. 
Highly  rectified  alcohol  takes  up  a  fmall  quantity  of  phofphuret 
of  fulphur,  the  alcolic  folution  is  decompofable  by  the  addition 
of  water. 

Phofphuret  of  fulphur  takes  fire  fpontaneoufly  in  oxigenized 
mnriatic  acid  gas.  If  a  fmall  quantity  of  dry  phofphuret  of  ful¬ 
phur 
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phur  be  introduced  into  a  metallic  fpoon,  and  then  immerfed 
in  a  bottle  filled  with  oxigenized  muriatic  acid  gas;  the  com¬ 
pound  inftantly  kindles  and  burns  with  great  vividnefs.  The 
refults  of  this  experiment  of  courfe  are  phofphoric,  fulphuric, 
and  muriatic  acids. 


Phofphuret  of  fulphur,  w'hen  in  a  Hate  of  inflammation  burns  When  already 

alfo  in  nitrous  gas,  and  in  gafeous  oxide  of  nitrogen.  tinuw  to  burn  hx 

If  a  piece  of  cotton  be  impregnated  with  phofphuret  of  ful-  nitrous  gas  and 
phur,  and  then  furrounded  with  wool  or  tow,  and  placed  un-^-*jlc  nitrou* 
der  the  receiver  of  an  air-pump,  the  compound  fhines  with  aCombuftion  in 
beautiful  yellow  light,  which  increafes  in  proportion  as  the  airthe  pneumatic 
is  more  rarefied.  On  re-admitting  a  fmall  portion  of  air,  a advantageoufly^ 
beautiful  Corona  or  Aurora  Borealis  pervades  the  receiver.  Ifperformed  on 
a  thermometer  be  included  into  the  cotton  containing  the  phof-  this  comPoun<i* 
phuret  of  fulphur,  it  rifes  in  proportion  as  the  light  increafes,  ' 
and  in  this  refpedt,  as  well  as  in  the  former,  the  phofphuret  of 
fulphur  anfwers  better  for  this  experiment,  which  was  firft  no¬ 
ticed  by  Van  Marum,  who  made  ufe  of  phofphorus. 

The  formation  of  phofphuret  of  fulphur  feems  not  to  be  at- No  heat  *s 

•  •  veloped  when 

tended  with  any  change  of  temperature,  as  is  faid  to  be  always  the  combination 

the  cafe  in  all  chemical  combinations  whatever.  For  if  the  of  phofphorus 

phofphorus 'and  fulphur  be  immerfed  in  heated  water,  at  a  dif.^d^lp^ur  11 

tance  from  each  other,  together  with  a  thermometer,  no  in- 

creafe  or  decreafe  of  temperature  could  be  obferved  by  means 

of  the  moH  delicate  inftrument.  The  compound  of  phofpho-  Itismorepoi- 

rus  and  fulphur  adts  more  violently  in  deftroying  animal  life,  phofphorus* 

than  phofphorus  alone.  A  cat  which  had  eaten  two  grains  of 

phofphorus  repeatedly  without  impunity,  died  within  half  an 

4iour  after  having  fwallowed  one  grain  of  phofphuret  of  ful. 

phur. 

Old  Compton- Street,  Soho9 
Auguft  16,  1803. 
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TRANSIT  OF  MERCURY. 


Mercury  neatly 
defined. 


Great  magni¬ 
fying  power  not 
fui table  to  the 
fun. 


II. 

( Concluded  from  Page  304.  Vol.  V  ) 

Obfervations  of  the  Tranfit  o f  Mercury  over  the  Dijk  of  the  Sun  ; 
to  which,  is  added,  an  lnvejligation  of  the  Caufes  which  often 
prevent  the  proper  AStion  of  Mirrors.  By  William  Her* 
schel,  LL.  D.  F.  R.  S. 

With  a  I  O-feet  refledlor,  and  magnifying  power  of  130,  I 
faw  the  corrugations  of  the  luminous  folar  furface,  up  to  the 
very  edge  of  the  whole  periphery  of  the  ditk  of  Mercury. 

10h  27'.  When  the  planet  was  fufficiently  advanced  towards 
the  largeft  opening  of  the  northern  zone,  I  compared  the  in¬ 
tent!  ty  of  the  blaeknefs  of  the  two  objects ;  and  found  the  ditk 
of  Mercury  confiderably  darker,  and  of  a  more  uniform  black 
tint,  than  the  area  of  the  large  opening. 

10h  32/.  The  preceding  limb  of  Mercury  cuts  the  luminous 
folar  clouds  with  the  mod  perfedt  tharpnefs ;  whereas,  in  the 
great  opening,  the  defeending  parapet,  down  the  preceding 
tide,  was  plainly  vifible. 

It  thould  be  remarked,  that  the  inftrument  here  applied  to 
the  fun,  with  the  moderate  power  of  130,  is  the  fame  10-feet 
refle<51or  which,  in  fine  nights,  when  directed  to  very  minute 
double  liars,  will  Ihow  them  diliindily  with  a  magnifier  of 
1000. 

Having  often  attempted  to  ufe  high  magnifiers  in  viewing 
the  fun,  I  wifhed  to  make  another  trial;  though  pretty  well 
allured  I  Ihould  not  fucceed,  for  reafons  which  will  appear 
hereafter.  1 

With  two  fmall  double  convex  Ienfes,  both  made  of  dark 
green  glafs,  and  one  of  them  having  the  fide  which  is  neareft 
the  eye  thinly  fmoked,  in  order  to  take  off  fome  light,  I  viewed 
the  fun.  Their  magnifying  power  was  about  300;  and  I  law 
Mercury  very  well  defined;  but  that  complete  didindlnefs, 
which  enables  us  to  judge  with  confidence  of  the  condition 
of  the  objedl  in  view,  was  wanting. 

With  a  fingle  eye-glafs,  fmoked  on  the  fide  towards  the  eye, 
and  magnifying  460  times,  I  alfo  faw  Mercury  pretty  well 
defined ;  but  here  the  fun  appeared  ruddy,  and  no  very  mi¬ 
nute  obje&s  could  be  perceived. 
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1  lh  2S/.  The  planet  having  advanced  towards  the  pre-  Obfervations  of 
ceding  limb  of  the  Fun,  it  was  now  time  to  attend  to  the  ap-  the  conU&s* 
pearances  oF  the  interior  and  exterior  conta£ts. 

1  lh  32'.  10-Feet  reflector.  The  whole  difk  oF  Mercury  is  as  Not  the  leaft 
fharply  defined  as  potlible  ;  there  is  not  the  leaft  appearance 
oF  any  atmoFpheric  ring,  or  different  tinge  oF  light,  vifible  about  Mercury, 
about  the  planet. 

1  lh  37'.  Appearances  remain  exactly  as  beFore. 

1  lh  42'.  The  fharp  termination  oF  the  whole  mercurial  difk, 
appears  to  be  even  more  ftriking  than  beFore.  This  may  be 
owing  to  its  contrail  with  the  bright  limb  oF  the  Fun,  which, 
having  many  luminous  ridges  in  the  northern  zone,  is  remark-, 
ably  brilliant  about  the  place  oF  the  planet. 

llh  44'.  I  was  a  Few  moments  longer  writing  down  the  At  interior* 

above  than  I  fhould  have  been,  to  Fee  the  interior  contact  Fo  tortion  either  of 
completely  as  I  could  havewifhed;  however,  the  thread  oF the  fun’s  limb 
light  on  the  Fun's  limb  was  but  juft  breaking,  or  broken  ;  but  jyjercurj^ 
no  kind  oF  diFtortion,  either  oFthe  limb  or  oFthe  difk  oF  Mer¬ 
cury,  took  place. 

The  appearance  oF  the  planet,  during  the  whole  time  of’ its  nor  during  the 
emerging  From  the  Fun,  remained  well  defined,  to  the  very  afterwardsn°r 
laft. 

The  Following  limb  of  Mercury  remained  fharp  till  it  reached 
the  very  edge  oF  the  Fun's  difk  ;  and  vanifhed  without  occa- 
fioning  the  Fmalleft  diFtortion  oF  the  Fun's  limb,  in  going  off, 
or  Fuffering  the  leaft  alteration  in  its  own  figure. 

As  Foon  as  the  planet  had  quitted  the  Fun,  the  uFual  appear¬ 
ance  oF  its  limb  was  Fo  inftantly  and  perfectly  reftored,  that  not 
the  leaft  trace  remained  whereby  the  place  of  its  difappearance 
could  have  been  diFtinguifhed  From  any  other  adjacent  part  of 
the  Folar  difk. 

It  will  not  beamifs  to  add,  that  very  often,  during  the  tranfit.  No  fignsof 
I  examined  the  appearance  of  Mercury  with  a  view  to  itsan  °^late  fisure‘ 
figure,  but  could  not  perceive  the  leaft  deviation  From  a  Fphe- 
rical  Form  ;  Fo  that,  unlefs  its  polar  axis  fhould  have  happened 
to  be  fituated,  at  the  time  of  obFervation,  in  a  line  drawn  From 
the  eye  to  the  Fun,  the  planet  cannot  be  materially  flattened  at 
its  poles. 
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TRANSIT  Of  MERCURY. 


The  a£Vion  of 
reflecting  tele¬ 
scopes  is  very 
different  atdif-* 
fz rent  times. 


Whether  moif- 
ture  in  the  air 
impedes  the 
a&ion  of  tele¬ 
scopes. 


OBSERVATIONS  AND  EXPERIMENTS  RELATING  TO  THE 

CAUSES  WHICH  OFTEN  AFFECT  MIRRORS,  SO  AS  TO 

PREVENT  THEIR  SHOWING  OBJECTS  DISTINCTLY. 

It  is  well  know'll  to  aftronomers,  that  telefcopes  will  act  very 
differently  at  different  times.  The  caufe  of  the  many  difap- 
pointments  they  may  have  met  writh  in  their  observations,  is 
however  not  fo  well  underftood. 

Sometimes  we  have  feen  the  failure  aferibed  to  certain  tre¬ 
mors,  as  belonging  to  fpecula  ;  and  remedies  have  been  pointed 
out  for  preventing  them.  Not  unfrequently  again,  the  tele- 
fcope  itfelf  has  been  condemned  ;  or,  if  its  goodnefs  could  not 
admit  of  a  doubt,  the  weather  in  general  has  been  declared 
bad,  though  pofhbly  it  might  be  as  proper  for  diffindi  vifion  as 
any  vve  can  expedt  in  this  changeable  climate. 

The  experience  acquired  by  many  years  of  obfervation,  will 
however,  I  believe,  enable  me  now  to  aflign  the  principal 
caufe  of  the  difappointments  to  which  w'e  are  fo  often  expofed. 
Unwilling  to  hazard  any  opinion  that  is  not  properly  fupported 
by  facts,  I  fhall  have  recourfe  to  a  colledtion  of  occafional  ob- 
fervations.  They  have  been  made  with  fpecula  of  undoubted 
goodnefs,  fo  that  every  caufe  which  impeded  their  proper  ac¬ 
tion  muff;  be  looked  upon  as  extrinffc.  I  fhall  arrange  thefe 
obfervations  under  different  heads,  that,  when  they  have  been 
related,  there  may  remain  no  difficulty  to  draw  a  few  general 
conclufions  from  them,  which  will  be  found  to  throw  a  con- 
fiderable  light  upon  our  fubjedt. 

Moijiure  in  the  Air. 

(1.)  October  5,  1781.  I  fee  double  ffars,  with  460,  com¬ 
pletely  well.  The  air  is  very  damp. 

(2.)  Nov.  23,  1781.  15h  30\  The  morning  is  uncom. 
monly  favourable,  and  I  fee  the  treble  ffar  £  Cancri,  with  460, 
in  high  perfection.  The  air  is  very  moift,  and  intermixed  with 
paffing  clouds. 

(3.)  Sept.  7,  J 7 82.  I  viewed  the  double  ffar  preceding 
12  Camelopardalis,*  with  932.  In  this,  and  feveral  other 
fine  nights  which  I  have  lately  had,  the  condenfing  moiffure 
on  the  tube  of  my  telefcope  has  been  running  down  in  ffreams ; 
which  proves  that  damp  air  is  no  enemy  to  good  vifion. 

•  *  See  Phil.  Ttanf,  Vol.  LXXV.  Part  I,  page  68  $  II.  53. 

(4.)  Dec. 
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(4.)  Dec.  2S,  1782.  17h  30'.  The  water  condenfing  oa 
my  tube  keeps  running  down  ;  yet  I  have  feen  very  well  all 
night.  I  was  obliged  to  wipe  the  objedt-glafs  of  my  finder 
almoft  continually.  The  fpecula,  however,  are  not  in  the  lead 
aflfedted  with  the  damp.  The  ground  was  fio  wet  that,  in  the 
morning,  feveral  people  believed  there  had  been  much  rain  in 
the  night,  and  were  furprifed  when  I  allured  them  there  had 
not  been  a  drop. 

(6.)  Feb.  19,  1783.  I  have  feen  perfectly  well  till  now  '* 
that  a  froft  is  coming  on  ;  though  Datehet  Common,  which  is 
juft  before  my  garden,  is  all  under  water;  and  the  grafs  on 
which  I  ftand  with  my  telefcope  is  as  wet  as  poflible. 

(6.)  Feb  26,  1783.  All  the  ground  is  covered  with  fnow; 
yet  I  fee  remarkable  well. 

(7.)  March  8,  1783.  The  common  before  my  garden  is  all 
under  water  ;  my  telefcope  is  running  with  condenfed  vapour; 
not  a  breath  of  air  ftirring,  I  never  faw  better. 

(8.)  Auguft  25,  1783.  My  telefcope  ran  with  water  all 
the  night.  The  fmall  fpeculum,  which  fometimes  gathers 
moifture,  was  never  affected  in  the  7-feet  tube,  but  was  a  little 
fo  in  the  20-feet.  The  large  eye-glafies  and  obje£t-glaftes  of 
the  finders,  required  wiping  very  often.  I  faw  all  night  re¬ 
markably  well. 

Fogs . 

(9.)  Oct.  30,  1779,  It  grows  very  foggy,  and  the  moon  is  Whether  fog» 
furrounded  with  ftrong  nebulofity  ;  neverthelefs,  the  ftars  are 
very  diftinct,  and  the  telefcope  will  bear  a  confiderable  power,  telefcopes. 

(10.)  Auguft  20,  1781.  It  is  fo  foggy  that  I  cannot  fee  an 
object  at  the  diftance  of  40  feet;  yet  the  ftars  are  very  diftindt 
in  the  telefcope.  By  an  increafe  of  the  fog,  a,  Pifcium  can  no 
longer  be  feen  by  the  eye  ;  yet,  in  the  telefcope,  it  being  dou¬ 
ble,  I  fee  both  the  ftars  with  perfedl  diftin£tnefs. 

(11.)  Sept.  6,  1781.  A  fog  is  come  on;  yet  I  fee  very- 
well. 

(12.)  Sept.  9,  1781.  There  is  fo  ftrong  a  fog,  that  hardly 
a  ftar  lefs  than  30°  high  is  to  be  feen  ;  and  yet,  in  the  tele¬ 
fcope,  at  great  elevations,  I  fee  extremely  well. 

*  The  time  is  not  marked  in  the  journal ;  but,  from  the  number 
of  the  obfervations  that  had  Jbeen  made  during  the  night,  it  muff 
have  been  towards  morning. 


(13.)  March 
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Whether  froft 
be  an  impedi¬ 
ment  to  diftindt 
vifion  by  tele¬ 
scopes. 


*  * 


(13.)  March  9,  17S3.  It  is  very  foggy  ;  yet  in  the  tele- 
fcope  I  fee  the  ftars  without  aberration,  and  they  are  very 
bright.  *  Serpenlarii  is  without  a  fingle  ray. 

(I  k)  April  6,  1783.  A  very  thick,  fog  fettles  upon  all  my 
glafles;  but  the  fpecula,  even  the  20-feet,  which  has  fo  large  a 
lurface,  remained  untouched.  I  fee  perfectly  well. 

Froft, 

(15.)  Nov.  15,  1780;  five  o'clock  in  the  morning.  An 
excellent  fpeculum.  No.  2,  will  not  aft  properly;  the  frofty 
morning  probably  occafions  an  alteration  in  its  figure.  An¬ 
other  fpeculum.  No.  1,  adts  but  indifferently,  though  I  have 
known  it  to  fhew  very  well  formerly  in  a  very  hard  fro ll :  for 
inftance,  November  23,  1779,  I  faw  with  the  fame  mirror, 
and  a  power  of  460,  the  vacancy  between  the  two  ftars  ol  the 
double  ftar  Caftor,  without  the  leaft  aberration. 

(16.)  Oct.  22,  1781.  Froft  feems  to  be  no  hindrance  to 
perfect  vifion.  The  tube  of  my  7-feet  telefcope  is  covered 
with  ice;  yet  I  fee  very  well. 

(17.)  Nov.  19,  1781.  It  freezes  very  hard,  and  the  ftars, 
even  thofe  which  are  50°  high,  are  very  tremulous.  I  fufpedt 
their  apparent  diameters  to  be  diminifhed  ;  and,  if  I  recolledt 
right,  this  is  not  the  firft  time  that  fuch  a  fufpicion  has  occurred 
to  me. 

(18.)  Jan.  10,  1782.  My  telefcope  would  not  adt  well,  even 
Sit  an  altitude  of  70  or  80  degrees.  There  is  a  ftrong  froft. 

(19.)  Jan.  31,  1782.  I  cannot  fee  with  a  power  of  460, 
the  ftars  feem  to  dance  fo  unaccountably,  and  yet  the  air  is 
perfedtly  calm  :  even  at  60  or  70  degrees  of  altitude,  vifion  is 
impaired. 

(20.)  Feb.  9,  1782.  That  froft  is  no  hindrance  to  feeing 
well  is  evident;  for,  not  only  my  breath  freezes  upon  the  fide 
of  the  tube,  but  more  than  once  have  I  found  my  feet  fattened 
to  the  ground,  when  I  have  looked  long  at  the  fame  ftar. 

(21.)  Odt.  4,  1782.  It  froze  very  feverely  this  night.  At 
firft,  when  the  froft  came  on,  I  faw  very  badly,  every  object 
being  tremulous ;  but,  after  fome  time,  and  at  proper  altitudes, 
I  faw  as  well  as  ever.  Between  five  and  fix  o’clock  in  the 
morning,  objedts  began  to  be  tremulous  again  ;  occafioned,  I 
fuppofe,  by  the  coming  on  of  a  thaw. 


(22.)  Jay. 
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(22.)  Jan.  1,  1783.  I  made  a  number  of  delicate  obferva- 
tions  this  night,  notwithftanding,  at  four  o’clock  in  the  morn¬ 
ing,  my  ink  was  frozen  in  the  room ;  and,  at  about  five  o’clock, 
a  20-feet  fpeculum,  in  the  tube,  went  off  with  a  crack,  and 
broke  into  two  pieces.  On  looking  at  Fahrenheit’s  thermo¬ 
meter,  I  found  it  to  (land  at  1 1Q. 

(23.)  May  6,  1783.  It  freezes,  and  in  the  telefcope  the 
Cars  feem  to  dance  extremely. 

Hoar-froft . 

(24.)  Nov.  6,  1782.  There  is  a  thick  hoar-froft;  yet  I  fee  Hoar  froft  ;  iti 
extremely  well.  It  feems  to  enlarge  the  diameters  of  the  ftars ;  fCOpei#°n  tcIe~ 
but,  as  I  fee  the  minuteft  double  ftars  well,  the  apparent  en-  - 
largement  of  the  diameters  muft  be  a  deception. 

(25.)  Dec.  22,  1782.  There  is  a  ftrong  hoar-froft  gather¬ 
ing  upon  the  tubes  of  my  telefcopes  ;  but  I  fee  very  well. 


Dry  Air. 

(26.)  Dec.  21,  1782.  The  tube  of  my  telefcope  is  dry.  Dry  air  inimical 

and  I  do  not  fee  well.  “  di"i?ct  vir,°'’ 

by  telefcopes. 

(27.)  April  30,  1783.  The  ftars  are  extremely  tremulous 
and  confufed  ;  the  outfide  of  the  tube  of  my  telefcope  is  quite 
dry. 


Northern  Lights. 

o 

(28.)  Sept.  25,  178J.  There  are  very  ftrong  northern  Northern  lights 
lights;  their  flafhing  does  not  feem  to  interfere  with  tele-  .dy  no*  t(? 
fcopic  vifion  ;  but  all  obje&s  appear  tremulous,  and  indif-  telefcopes. 
ferently  defined. 

(29.)  Aug.  30,  17S2.  There  are  very  bright  northern 
lights,  in  brOad  arches,  with  white  ftreaks ;  yet  I  fee  perfectly 
well. 

(30.)  March  26,  1783.  An  Aurora  Borealis  is  fo  bright, 
that  n  Herculis,  which  it  covers,  can  hardly  be  feen  ;  yet,  in 
the  telefcope,  and  with  a  power  of  460,  I  find  no  difference. 

I  compared  the  ftar  with  y  Coronce,  which  was  in  a  bright 
part  of  the  heavens,  and  in  the  telefcope  they  appeared  nearly 
alike.  I  fufpe<51ed  v  Herculis  to  be  fomewhat  more  tinged 
with  red  than  it  fhould  be ;  and  examined  it  afterwards,  when 
clear  of  the  Aurora:  it  was  indeed  lefs  red  ;  but,  as  it  had 
gained  more  altitude,  the  experiment  was  not  decifive. 

Windy 
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Windy  Weather. 

(31.)  Jan.  8,  1783.  It  is  very  windy.  The  diameters  of 
the  liars  are  ftrangely  increaled,  even  thofe  at  60  and  70°  of 
altitude.  Every  ftar  feeins  to  be  a  little  planet. 

(32.)  Jan.  9,  1783.  Wind  increafes  the  apparent  diameters 
of  the  ftars. 

(33.)  Sept.  20,  1783.  The  night  has  been  very  windy  ; 
and  I  do  not  remember  ever  to  have  feen  fo  ill,  with  Inch  a 
beautiful  appearance  of  brilliant  flar-light. 

Fine  in  Appearance. 

Weather  appa-  (34.)  May  28,  1781.  The  evening,  though  fine  in  ap- 
rently  fine  but  pearance,  is  not  favourable.  No  inftrument  I  have  will  a61 
properly.  The  wind  is  in  the  ealt. 

(35.)  Auguft  30,  1781.  The  ftars  appear  fine  to  the  naked 
eye,  fo  that  I  can  fee  s  Lyrae  very  diftin&ly  to  be  two  ftars ; 
yet  my  telefcope  will  fhow  nothing  well.  There  are  flying 
clouds,  which,  by  their  rapid  motion,  indicate  a  difturbance  in 
the  upper  regions  of  the  air ;  though,  excepting  now  and  then 
a  few  guffs  of  wind,  it  is  in  general  very  calm.  At  a  diffance 
there  are  continual  flaflies  of  lightning,  but  I  can  hardly  hear 
any  thunder. 

(36.)  Sept.  14,  1781.  I  fee  very  fmall  ftars  with  the  naked 
eye  ;  but  the  telefcope  will  not  a<5l  fo  well  as  it  ftiould. 

(37.)  Sept.  24,  1781.  The  evening  is  apparently  fine;  but, 
with  the  telefcope,  I  can  fee  neither  -n  Corona?  nor  p  Bootis 
double  ;  nor  indeed  can  I  fee  any  other  ftars  well. 

i 

Over  a  Building. 

Vicinity  of  a  (38.)  Auguft  24,  1783.  I  viewed  s  Bootis  with  449,737, 

building  renders  anj  gjQ  but  faw  very  indifferently.  The  ftar  was  over  a 
the  ftars  indif-  1  J 

tinft;  houfe. 

(39.)  061.  26,  1780.  e  Bootis  being  near  the  roof  of  a 
houfe,  I  faw  it  not  fo  diftindlly  as  I  could  wifh. 

The  Telefcope  lately  brought  out. 

Recent  erpofure  (40.)  061.  10,  1780.  6h  3 O'.  Having  but  juft  brought  out 
J«shnotiffo°r  m)’  telefcope,  it  will  not  aa  well. 

diftinttnefs.  6h  45'.  The  tube  and  fpecula  are  now  in  order,  and  per¬ 
form  very  well. 


W'nd  impairs 
the  fflFe£t  of 
telefcope  s. 


2 


(41.)  Jan. 
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(41.)  Jan.  11,  1782.  To  all  appearance,  the  morning 
was  very  fine,  but  Bill  the  telefcope,  when  firB  brought  out, 
would  not  a6t  well.  After  half  an  hour’s  expofure,  it  performed 
better. 


Confined  Place. 

(42.)  July  19,  1781.  13h  15'.  My  telefcope  would  not  a<51  A  confined  place 
well;  and,  fuppofing  the  exhalations  from  the  grafs  in  my  fcop^from6"* 
garden  to  affedt  vifion,  I  carried  the  telefcope  into  the  ftreet,  a&ing  well, 

(the  obfervation  was  made  at  Bath,)  and  found  it  to  perform 
to  admiration. 

(43.)  July  19,  1781.  My  telefcope  adfed  very  Well ;  but 
a  flight  field-breeze  fpringing  up,  and  brufhing  through  the  - 
ftreet  where  my  inftrument  wrns  placed,  it  would  no  longer 
bear  a  magnifying  power  of  460. 

Hazincfi  and  Clouds. 

(44.)  Sept.  22,  1783.  The  w'eather  is  now  fo  hazy,  that  Remarkable 
the  double  Bar  $Cygni  is  but  barelv  vifible  to  the  naked  eye.eftt;ft,of  JlazinC1' 
This  has  taken  off  the  rays  of  the  large  Bar,  fo  that  I  now  fee 
the  fmall  one  extremely  well,  which  at  other  times  it  is  fo  dif¬ 
ficult  to  perceive,  even  with  a  magnifying  power  of  932. 

(45.)  AuguB  13,  1781.  A  cloud  coming  on  very  gradually 
upon  fixed  Bars,  has  this  remarkable  effect,  that  their  apparent 
diameters  diminifh  gradually  to  nothing. 

(46.)  July  7,  1780.  The  air  was  very  hazy,  but  extremely 
calm.  I  had  Ardturus  in  the  field  of  view  of  the  telefcope, 
and,  the  hazinefs  increafing,  it  had  a  very  beautiful  effedt  on 
the  apparent  diameter  of  this  Bar,  For,  fuppofing  the  firB  ofOne  caufeof  the 

the  points*,  to  reprefent  the  magnitude  when  brighteB,  I  ters^oTthe1  fixed 
faw  it  gradually  decreafe,  and  aflame,  with  equal  diBindtnefs,  ftars. 
the  form  of  all  the  fucceeding  points,  from  No.  1  to  No.  10, 
in  the  order  of  the  numbers  placed  over  them.  The  laB 
magnitude  I  faw  it  under,  could  certainly  not  exceed  two- 
tenths  of  a  fecond  ;  but  was  perhaps  lefs  than  one.  This  leads 
to  the  difcovery  of  one  of  the  caufes  of  the  apparent  magnitude 
of  the  fixt  Bars. 

*  Thefe  points  will  be  infcrted  in  one  of  the  plates  in  our  next 

number.  N.  , 
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Obfervations  in 
which  the  focal 
length  and  figure 
of  the  fpeculum 
was  altered  by 
folar  heat. 


General  prin¬ 
ciple.  Uniform 
temperatures  and 
moifture  in  the 
air  are  requfite 
to  difiinfi  < vijion . 

This  doftrine 
applied  to. 


fudden  changes 
of  tenrperature  ; 


Focal  Length. 

(47.)  Nov.  14,  1801.  The  focal  length  of  my  10-feet 
mirror  increafes  by  the  heat  of  the  fun.  I  have  often  oblerved 
this  before;  the  difference,  by  feveral  trials,  amounts  to  8 
hundredths  of  an  inch. 

(43.)  Dec.  13,  1801.  The  focal  length  of  my  10-feet 
mirror,  while  I  was  looking  at  the  fun,  became  fhorter,  con¬ 
trary  to  what  it  ufed  to  do  ;  but,  there  being  a  ffrong  froft,  I 
guefs  that  the  object  metal  grows  colder,  notwithftanding  iu 
expolure  to  the  fun’s  rays. 

(49.)  Nov.  9,  1802.  10h50'.  The  focus  of  my  7 -feet  glafs 
mirror  became  13  hundredths  of  an  inch  fhorter,  on  being  ex- 
pofed  for  about  a  minute  to  the  fun.  The  figure  of  the  (pe- 
culum  was  alfo  difforted  ;  the  foci  of  the  infide  and  outlide 
rays  differing  conliderably,  though  its  curvature,  by  obferva- 
tions  on  the  flats,  has  been  atcertained  to  be  ffrictly  parabo¬ 
lical. 

12h  O'.  The  fame  mirror,  expofed  one  minute  to  the  action 
of  the  fun,  became  21  hundredths  fhorter  in  focal  length. 

The  focus  of  a  10-feet  metalline  mirror,  when  expofed  one 
minute  to  the  fun’s  rays,  became  15  hundredths  of  an  inch 
longer  than  it  was  before. 

(50.)  January  9,  1S03.  When  I  looked  with  the  glafs  7- 
feet  mirror,  feveral  times,  a  minute  or  two  at  the  fun,  it  fhort- 
ened  generally  ,24,  ,26,  and  ,30  of  an  inch,  in  focal  length. 

The  obfervations  which  are  now  before  us,  appear  to  be 
futiicient  to  effablifh  the  following  principle;  namely, 

**  That  in  order  to  fee  well  with  telefcopes,  it  is  required 
that  the  temperature  of  the  atmofphere  and  mirror  thould  be 
uniform,  and  the  air  fraught  with  moifture.” 

This  being  admitted,  we  fhall  find  no  difficulty  in  account¬ 
ing  for  every  one  of  the  foregoing  obfervations. 

If  an  uniform  temperature  be  neceffary,  a  froff  after  mild 
weather,  or  a  thaw  alter  froft,  will  derange  the  performance  of 
our  mirrors,  till  either  the  froff  or  the  mild  weather  are  fufii- 
ciently  fettled,  that  the  temperature  of  the  mirror  may  accom¬ 
modate  itlelf  to  that  of  the  air.  For,  till  fuch  an  uniformity 
with  the  open  air,  in  the  temperature  of  the  mirror,  the  lube, 
the  eye-glalfes,  and  I  would  almoll  add  the  obferver,  be  ob¬ 
tained,  we  cannot  expert  to  fee  well.  See  obfervation  15, 
17,  18,  19,  and  23. 

But 


transit  of  mercury. 


17 


But,  when  a  frofi,  though  very  fevere,  becomes  fettled,  the 
mirror  will  foon  accommodate  itfelf  to  the  temperature;  and 
we  (hall  find  our  telefcopes  to  adl  well.  See  obfervation  16, 

20,  21,  22,  24,  and  25. 

This  explains,  with  equal  facilitv,  why  no  telefcope  juft  or  of  expofure ; 
brought  out  of  a  wTarm  room  can  adl  properly.  See  oblerva- 
tion  40  and  41 . 

Nor  can  we  ever  expect  to  make  a  delicate  obfervation,  obfervations 

•  -c  •  ,  ,  i  -  . i  ii  from  a  confined 

with  high  magnifying  powers,  when  looking  through  a  door,  p  ate . 

window',  or  flit  in  the  roof  of  an  obfervatory  ;  even  a  confined 

place,  though  in  the  open  air,  will  be  detrimental.  Seeobler- 

vation  42  and  43. 

Jt  equally  fhows,  that  windy  weather  in  general,  which  muff  windy  weather} 
occafior.  a  mixture  of  airs  of  different  temperatures,  cannot  be 
favourable  to  difiindi  vifion.  See  obfervation  31,  32,  and  33. 

The  fame  remark  will  apply  to  Auroras  Boreales,  when  they  auroras  borealesg 
induce,  as  they  often  do,  a  confiderable  change  in  the  tempera* 
ture  of  the  different  regions  of  air.  See  obfervation  23. 

But,  thould  they  not  be  accompanied  by  fuch  a  change,  there 
feems  to  be  no  realon  why  they  thould  injure  vifion.  See  ob¬ 
fervation  29  and  30. 

The  wrarm  exhalations  from  the  roof  of  a  houfe  in  a  cold  the  roof  of  arc 

?  r 

night,  muff  diliurb  the  uniformity  of  the  temperature  of  a  fmali  nou 
portion  of  air ;  fo  that  flars  which  are  over  the  houfe,  and 
at  no  confiderable  difiance,  may  be  affedled  by  it.  See  obfer¬ 
vation  38  and  39. 

Sometimes  the  weather  appears  to  be  fine,  and  yet  our  tele-  weather  appa- 
fcopes  will  not  adt  well.  This  may  be  owing  'o  drynefs  occa-rent!^  ^ne» 
fioned  by  an  eafierly  wind  ;  or  to  a  change  of  temperature, 
arifing  from  an  agitation  of  the  upper  regions  of  the  atmofphere. 

See  obfervation  34  and  35. 

Or,  potfibly,  to  both  thefe  caufes  combined  together.  See 
obfervation  36  and  37. 

If  moifiure  in  the  atmofphere  be  necefiary,  dry  air  cannot 
be  proper  for  vifion.  See  obfervation  26  and  27. 

And  therefore,  on  the  contrary,  dampnefs,  and  hazinefs  of  damps,  haze  j 
the  atmotphere,  muft  be  favourable  to  difiindi  vifion.  See 
obfervation  1,  2,  3,  4,  6,  and  8. 

Fogs  alfo,  which  certainly  denote  abundance  of  moifiure,  fogs,  & c. 
mufi  be  very  favourable  to  difiindi  vifion.  See  obfervation  9, 

10,  11,  12,  13,  and  14. 

Vol.  VI.— S  eptember.  C  <  Nay* 
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Nay,  if  the  obfervatory  fhould  be  furrounded  by  water,  we 
need  be  under  no  apprehenfion  on  that  account.  Perhaps, 
were  we  to  ere£t  a  building  for  agronomical  purpoies  only,  we 
ought  not  to  obje6t  to  grounds  which  are  occafionally  flooded  ; 
the  neighbourhood  of  a  river,  a  lake,  or  other  generally  called 
clamp  fituations.  See  obfervation  5  and  7. 

It  is  however  poffible,  that  fogs  and  hazinefs  may  increafe 
to  fuch  a  degree  as,  at  laft,  to  take  away,  by  their  interpofition, 
all  the  light  which  comes  from  celeftial  objects  ;  in  which  cafe, 
they  mud  of  courfe  pul  an  end  to  obfervation  ;  but  they  will 
neverthelefs  be  accompanied  with  diftinct  vifion  to  the  very 
taft.  See  obfervation  44,  45,  and  46. 

We  have  now  only  the  four  laft  obfervations  to  account  for. 
They  relate  to  the  change  of  the  focal  length  of  mirrors  in 
folar  oblervations,  and  its  attendant  derangement  of  the  foci  of 
the  different  parts  of  the  refle6ting  furface ;  and,  as  fimplicity 
is  one  of  the  marks  of  the  truth  of  a  principle,  I  believe  we  need 
not  have  recourfe  to  any  other  caufe  than  the  change  of  tem¬ 
perature  produced  by  the  a6tion  of  the  folar  rays  that  oecalion 
heat;  which  will  be  quite  fufficient  to  explain  all  the  pheno¬ 
mena.  But,  in  order  to  fhowr  this  in  its  proper  light,  I  fhall 
relate  the  following  experiments. 

1 ft  Experiment. 

Experiments  on  J  placed  a  glafs  mirror,  of  7 -feet  focal  length,  in  the  tube 

focal  lcng5»°in  belonging  to  the  telefcope ;  and,  having  laid  it  open  at  the 
mirrors  by  heat,  back,  I  prepared  a  hand,  on  which  the  iron  ufed  in  my  expe¬ 
riments  on  the  terreftrial  rays  that  occafion  heat  (fee  Phil. 
Tranf.  for  1800,  Plate  XVI.  Fig.  1.)  might  be  placed,  to  as  to 
heat  the  mirror  from  behind,  while  I  kept  a  certain  obje£t  in 
the  field  of  view  of  the  telefcope.  Having  meafured  the  focal 
length,  and  alfo  examined  the  figure  of  the  mirror,  which  was 
parabolical,  the  heated  iron  was  applied  fo  as  to  be  about  2\ 
inches  from  the  back  of  the  glafs  mirror.  The  confequence  of 
this  was,  that  a  total  confufion  in  all  the  foci  took  place,  fo  that 
the  letters  on  a  printed  card  in  view,  which  before  had  been 
extremely  diftinft,  became  infiantly  illegible.  In  15  feconds, 
the  focus  of  the  mirror  was  fhortened  2,3  inches;  in  half  a 
minute,  3,47  inches ;  and,  at  the  end  of  the  minute,  I  found 
it  no  lefs  than  4,59  inches  thorter  than  it  had  been  before  the 
application  of  the  hot  iron. 


Oa 
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On  repeating  the  experiment,  but  placing  the  heated  iron  no  Experiments  on 
more  than  ~  of  an  inch  from  the  back  of  the  mirror,  its  focal  change  of 

,  .  .  %  ,  -in  foca  length  in 

length,  in  minute,  became  5,33  inches  thorter.  mirrors  by  heat* 

I  tried  alfo  a  more  moderate  heat ;  and,  placing  the  iron  at 
3  inches  from  the  back,  the  focus  of  the  mirror  fhortened  in 
one  minute  2,83  inches. 

A  thermometer  placed  in  eontadl  with  the  refledting  furface 
of  the  mirror,  could  hardly  be  perceived  to  have  rifen,  during 
the  time  in  which  the  hot  iron  produced  the  alteration  of  the 
focal  length. 

2d  Experiment. 

Every  thing  remaining  as  before,  I  fufpended  a  fmall  glob®' 
of  heated  iron  in  front  of  the  mirror,  at  one  inch  and  a  half 
from  its  vertex  ;  and,  in  two  minutes,  the  focus  was  lengthened 
5,3  inches.  The  figure  of  the  mirror  was  alfo  deranged  ;  fo 
that  the  letters  on  the  card  could  not  be  diftinguifhed. 

I  made  a  fecond  trial,  with  the  fufpended  iron  a  little  more 
heated,  and  brought  it  as  near  the  furface  of  the  mirror  as  I 
judged  it  to  be  fafe ;  fince  a  eontadl  would  probably  have 
cracked  the  mirror.  In  confequence  of  this  arrangement,  the 
focus  lengthened,  in  one  minute^  1, 64  inch. 

On  removing  the  heated  iron,  the  mirror  returned,  in  one 
minute,  to  within  ,18  inch  of  its  former  focal  length  ;  and,  at 
the  end  of  the  fecond  minute  feemed  to  be  nearly  reftored.  But 
the  difagreement  of  the  foci  of  the  different  parts  of  the  re- 
dedting  furface  might  be  perceived  for  a  long  time  afterwards* 
and  caufed  an  indiftindtnefs  of  vifion,  which  plainly  indicated 
that,  under  fuch  circumftances,  the  magnifying  power  of  the 
telefcope,  225,  was  more  than  it  ought  to  be,  in  order  to  fee 
well. 


3d  Experiment. 

I  now  changed  the  glafs  mirror  for  a  metalline  one;  and,  on 
placing  the  heater  near  the  back  of  it,  the  focus  of  the  fpecu- 
lum,  in  30  feconds,  became  ,77  inch  fhorter.  But,  conti¬ 
nuing  the  obfervation,  inffead  of  fhortening  ftill  farther  in  the 
next  30  feconds,  it  became  ,3  inch  longer,  fo  that,  at  the  end 
of  a  minute,  it  was  only  ,47  fliorter  than  before  the  approach 
of  the  hot  iron, 

C  2 
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Experiments  on 
the  change  of 
focal  length  in 
mirrors  by  heat. 


4 tli  Experiment. 

When  the  fmall  heated  globe  of  the  2d  experiment  \va* 
fufpended  in  front  of  the  mirror,  the  focus  lengthened  ,27  inch 
in  one  minute;  nor  would  the  lengthening  increafeby  leaving 
the  hot  iron  longer  in  its  pofition.  The  foci  in  this,  as  well  as 
in  the  3d  experiment,  were  fo  much  injured  that  they  could 
not  be  meafured  with  any  precifion  ;  and  it  was  evident,  that 
high  magnifying  powers  ought  not  to  be  ufed  with  a  mirror  ot 
which  the  temperature  is  undergoing  a  continual  change. 

I  repeated  the  experiment  with  the  iron  nearly  red  hot;  and 
found  the  focus  lengthened  1,4-8  inch  in  30  feconds.  Five 
minutes  after  the  removal  of  the  iron,  the  regularity  of  the 
figure  of  the  mirror  was  pretty  well  reflored. 

With  a  moderate  heat,  I  had,  in  30  feconds,  a  lengthening 
of  the  focus,  of  ,57  inch;  and,  in  about  minute  after  the 
removal  of  the  heated  iron,  diftinCt  vifion  was  nearly  reflored. 

Thefe  four  experiments  fhow,  that  a  change  in  the  tempera¬ 
ture  of  mirrors,  occafioned  by  heat,  is  attended  with  an  altera¬ 
tion  of  their  focal  length  ;  and  alfo  prove,  that  the  figure  of  the 
reflecting  furface  is  confiderably  injured,  during  the  time  that 
fuch  a  change  takes  place.  We  are confequently  authorifed  to 
believe,  that  the  lmall  alteration  in  the  focus  of  a  mirror  ex- 
pofed  to  the  rays  of  the  fun,  arifes  from  the  fame  caufe.  For, 
lince  a  thermometer,  when  the  fun  is  fhining  upon  it,  will  fhow 
that  its  temperature  is  altered,  the  aCtion  of  the  folar  rays  upon 
a  mirror  muff  be  attended  with  a  fimiiar  effect  in  its  tempera¬ 
ture.  See  obfervation  47,  4.8,  49,  and  50. 

The  fame  experiments  will  now  alfo  explain  why  the  obfer- 
vations  of  the  fun,  related  in  our  tranfit  of  Mercury,  between 
1011  32'  and  llh  28',  were  not  attended  with  fuccefsj  for  we 
have  feen  that  heat  occafions  a  derangement  in  the  action  of 
the  reflecting  furface  ;  and  it  follows  that,  under  fuch  cireum- 
ftances,  high  magnifying  powers  cannot  be  expe&ed  to  fhow 
objeCts  very  diftinCtly. 

If  it  fhould  be  remarked,  that  I  have  not  explained  why  the 
focus  of  a  glafs  mirror  fhould  fhorten  by  the  fame  rays  of  the 
iun  which  lengthen  that  of  a  metalline  fpeculum,  I  confefs  that 
this  at  prefent  does  not  appear;  and,  as  it  is  not  material  to 
our  purpofe,  I  might  pafs  it  over  in  filence.  We  are  however 
2  pretty 


TRANSIT  OF  MERCURY. 


'21 


pretty  well  allured,  that  the  alterations  of  the  focal  length  muft  Experiments  on 
be  owing  to  a  dilatation  of  the  glafs  or  metal  of  which  mirrors  f^ane^gth^n 
are  made,  and  mull  be  greatell  where  rnoft  heat  is  applied,  mirrors  by  heat. 
Our  experiments  therefore  cannot  agree  perfectly  with  folar 
observations  ;  for,  in  the  glafs  mirror,  the  application  of  partial 
heat  in  front,  mud  undoubtedly  have  been  much  ftronger  about 
the  middle  of  the  mirrc  ,  (though  the  centre  of  it  was  Some¬ 
times  guarded  by  a  brafs  plate  equal  to  the  fize  of  the  Small 
Speculum)  than  at  the  circumference.  But  when,  on  the  con¬ 
trary,  a  mirror  is  exp'ofed  to  the  fun,  every  part  of  the  Surface 
will  receive  an  equal  portion  of  heat. 

It  may  alfo  be  Said,  that  I  have  pointed  out  a  defeat  in  tele-- 
Scopes  ufed  for  Solar  observations,  without  aligning  a  cure  for 
it.  It  will  however  be  allowed,  that  tracing  an  evil  to  its  caufe 
muft  be  the  firfl  Step  towards  a  remedy.  Had  the  imperfec¬ 
tion  of  the  figure  brought  on  by  the  heat  of  the  folar  rays  been 
of  a  regular  nature,  an  elliptical  Ipeculum  might  have  been 
ufed  to  counteract  the  alfumed  hyperbolical  form ;  or  vice 
verfd . 

And  now,  as,  properly  Speaking,  the  derangement  of  the 
figure  of  a  mirror  ufed  in  obferving  the  fun,  is  not  So  much 
caufed  by  the  heat  of  its  rays  as  by  their  partial  application  to 
the  reflecting  Surface  only,  which  produces  a  greater  dilatation 
in  front  than  at  the  back,  there  may  be  a  poflibility  of  counter¬ 
acting  this  effeCt,  by  a  contrary  application  of  heat  againfl  the 
back,  or  by  an  interception  of  it  on  the  front.  But  this  wTe 
leave  to  future  experiments. 


III. 


Obfervations  on  the  Chemical  Nature  of  the  Humours  of  the  Eye. 
By  Richard  Chenevix,  Efq.  F.  JR.  S.  and  M.  R.  /.  A  f 


I  HE  fun&ions  of  the  eye.  So  far  as  they  are  phylical,  have 
been  found  fubjeCI  to  the  common  law’s  of  optics.  It  cannot  be 
cxpeCIed  that  chemifiry  fliould  clear  up  Such  obfcure  points  of 
phyliology,  as  all  the  operations  of  vifion  appear  to  be  ;  but. 
Some  acquaintance  with  the  intimate  nature  of  the  fubftances 


*  From  the  Philofophical  TranfaCIions,  J803. 


which 
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Nature  of  the  humours  on  the  eye. 


Aq  ueous 
humour. 


Vitreous 

humour. 


which  produce  the  effe6ts,  cannot  fail  to  be  a  ufeful  appendage 
to  a  knowledge  of  the  mechanical  dructure  of  the  organ. 
Humours  of  the  The  chemical  hidory  of  the  humours  of  the  eye,  is  not  of 
chemklh  kn°'n  muc^  extent.  The  aqueous  humour  had  been  examined  by 
Bertrandi ;  who  faid,  that  its  fpecific  gravity  was  975,  and 
therefore  lefs  than  that  of  diddled  water.  Fourcroy,  in  his 
Syjleme  des  Connotssances  chimiques ,  tells  us,  that  it  has  a  faltifh 
tade  ;  that  it  evaporates  without  leaving  a  refiduum  ;  but  that 
it  contains  fome  animal  matter,  with  fome  alkaline  phofphate 
and  muriate.  Thefe  contradictions  only  prove,  that  we  have 
no  accurate  knowledge  upon  the  fubjeCt. 

The  vitreous  humour  is  not  better  known.  Wintringham 
has  given  its  fpecific  gravity  (taking  water  at  10000)  as  equal 
to  10024;  but  I  am  not  acquainted  with  any  experiments  to 
invedigate  its  chemical  nature. 

Crystalline  lens.  We  are  told  by  Chrouet,  that  the  crydalline  lens  affords, 
by  deftru&ive  diftillation,  fetid  oil,  carbonate  of  ammonia,  and 
water,  leaving  fome  carbon  in  the  retort.  But,  deftruClive  dif- 
tillation,  although  it  has  given  us  much  know  ledge  as  to  animal 
matter  in  general,  is  too  vague  a  method  for  inveftigating  par¬ 
ticular  animal  fubftances. 

I  fhall  now  proceed  to  mention  the  experiments  I  have  made 
upon  all  the  humours.  I  fhall  firft  relate  thofe  wrhich  were  made 
upon  the  eyes  of  fheep,  (they  being  the  mod  eafily  procured,) 
and  {hall  afterwards  fpeak  of  thofe  of  the  human  body,  and 
other  eyes.  I  think  it  right  to  obferve,  that  all  thefe  eyes  were 
as  frefh  as  they  could  be  obtained. 


sheeps’  eyes. 


Aqueous  Humour. 


Of  fheeps’  eyes  ; 
The  aqueous 
humour.  Water, 
albumen,  gela¬ 
tine  and  muriate 
of  foda. 


The  aqueous  humour  is  a  clear  tranfparent  liquid,  of  the 
fpecific  gravity  of  10090  *,  at  60°  of  Fahrenheit.  When  frefh, 

it  has  very  little  fmell,  or  tade. 

It  caules  very  little  change  in  the  vegetable  reactive  colours  ; 

and  this  little  would  not,  I  believe,  be  produced  immediately 
after  death.  I  imagine  it  to  be  owing  to  a  generation  of  am¬ 
monia,  fome  traces  of  which  I  difeovered. 


*  All  thefe  fpecific  gravities  are  mean  proportionals  of  feveral 
experiments.  The  eyes  of  the  fame  fpecies  of  animal,  do  not  differ 
much  in  the  fpecific  gravity  of  their  humours, 


When 
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When  expofed  to  the  air,  at  a  moderate  temperature,  it 
evaporates  flowly,  and  becomes  (lightly  putrid. 

When  made  to  boil,  a  coagulum  is  formed,  but  fo  fmall  as 
hardly  to  be  perceptible.  Evaporated  to  drynefs,  a  refiduum 
remains,  weighing  not  more  than  8  per  cent,  of  the  original 
liquor.  * 

Tannin  caufes  a  precipitate  in  the  frefli  aqueous  humour, 
both  before  and  after  it  has  been  boiled,  and  confequently  fhows 
the  prefence  of  gelatine. 

Nitrate  of  filver  caufes  a  precipitate,  which  is  muriate  of 
filver.  No  metallic  falts,  except  thofe  of  filver,  alter  the 
aqueous  humour. 

From  thefe  and  other  experiments  it  appears,  that  theaqueous 
humour  is  compofed  of  w'ater,  albumen,  gelatine,  and  a  muriate, 
the  balls  of  which  I  found  to  be  foda. 

I  have  omitted  fpeaking  of  the  adlion  of  the  acids,  of  the 
alkalis,  of  alcohol,  and  of  other  re-agents,  upon  this  humour. 
It  is  fuch  as  may  be  expedled  in  a  folution  of  albumen,  of 
gelatine,  and  of  muriate  of  foda. 


Cryjlalline  Humour. 


To  follow  the  order  of  their  lituation,  the  next  of  the  humours  Cryftalline 


is  the  cryftalline. 

This  differs  very  materially  from  the  others. 
Its  fpecilic  gravity  is  1 1000. 


humour.  Much 
larger  proportion 
of  albumen  and 
gelatine. 


When  frelh,  it  is  neither  acid  nor  alkaline.  It  putrifies  very 
rapidly.  It  is  nearly  all  foluble  in  cold  water,  but  is  partly 
coagulated  by  heat.  Tannin  gives  a  very  abundant  precipitate  ; 
but  I  could  not  perceive  any  traces  of  muriatic  acid,  when  I  had 
obtained  the  cryftalline  quite  free  from  the  other  humours.  It 
is  compofed,  therefore,  of  a  fmaller  proportion  of  w7ater  than 
the  others,  but  of  a  much  larger  proportion  of  albumen  and 
gelatine. 


Vitreous  Humour . 

I  pretfed  the  vitreous  humour  through  a  rag,  in  order  to  free  Vitreous 
it  from  its  capfules  ;  and,  in  that  ftate,  by  all  the  experiments 
I  could  make  upon  it,  I  could  not  perceive  any  difference  aqueous, 
between  it  and  the  aqueous  humour,  either  in  its  fpecific  gravity, 

(which  I  have  found  to  be  10090,  like  that  of  the  other),  or 
in  its  chemical  nature. 


M.  Fourcroy 
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Nophofphatein  M.  Fourcroy  mentions  a  phofphate,  as  contained  in  thefe 
thef^  humours.  humours  .  j  coultl  not  perceive  any  precipitation  by  muriate 
or  nitrate  of  lime;  nor  did  the  alkalis  denote  the  prefence  of 
any  earth,  notwithftanding  M.  Fourcroy’s  alfertion  of  that 
fact. 

HUMAN  EYE. 

I  could  not  procure  a  futlicient  quantity  of  thefe,  frefh  enough 
to  multiply  my  experiments  upon  them.  However,  by  the 
aftiftance  of  Mr.  Carpue,  Surgeon  to  his  Majefty’s  Forces,  I 
fully  convinced  myfelf,  that  the  humours  of  the  human  eye, 
chemically  confidered,  did  not  contain  any  thing  different  from 
the  refpe&ive  humours  of  the  eyes  I  had  examined.  The 
aqueous  and  vitreous  humours  contained  water,  albumen,  gela¬ 
tine,  and  muriate  of  foda  ;  and  the  cryftalline  humour  contained 
only  water,  albumen,  and  gelatine.  The  fpecific  gravity  of 
the  aqueous  and  vitreous  humours,  I  found  to  be  10053  ;  while 
that  of  the  cr)ftalline  was  10790. 


Human  eye  ; 
not  chemically 
different  from 
other  eyes. 


EYES  OF  OXEN. 


So  like  wife  the 
eyes  of  oxen. 


Probable  law  ; 
that  the  frraller 
the  eye  the  more 
does  the  denfity 
of  the  cryftalline 
differ  from  that 
of  the  other 
humours. 


The  cryftalline 
is  confiderably 
more  denfe  in 
approaching  the 

centre. 


I  found  the  eyes  of  oxen  to  contain  the  fame  fubflances  as 
the  refpedtive  humours  of  other  eyes.  The  fpecific  gravity  ot 
the  aqueous  and  vitreous  humours  is  10088  ;  and  that  of  the 
cryftalline  10765. 

What  is  particularly  worthy  of  notice  is,  that  the  difference 
which  appears  to  exift  between  the  fpecific  gravity  of  the 
aqueous  or  vitreous  humour  and  that,  of  the  cryftalline,  is  much 
greater  in  the  human  eye  than  in  that  of  fheep,  and  lefs  in  the 
eye  of  the  ox.  Hence  it  would  appear,  that  the  difference 
between  the  denfity  of  the  aqueous  and  vitreous  humour  and 
that  of  the  cryftalline,  is  in  the  inverfe  ratio  of  the  diameter 
of  the  eye,  taken  from  the  cornea  to  the  optic  nerve.  Should 
further  experiments  fhow  this  to  be  a  univerfal  law  in  nature, 
it  wdll  not  be  poftible  to  deny  that  it  is  in  fome  degree  deftgned 
for  the  purpofe  of  promoting  diftinft  vifion. 

In  taking  the  fpecific  gravity  of  the  aqueous  and  vitreous 
humours,  no  particular  precaution  is  neceffary,  except  that  they 
ought  to  be  as  frefn  as  poffible.  Bui  the  cryftalline  humour  is 
not  of  an  uniform  denfity  throughout ;  it  is  therefore  effential, 
that  attention  be  given  to  preferve  that  humour  entire  for  this 
operation.  I  found  the  wrnight  of  a  very  frelli  cryftalline  of  an 

OX 
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©x  to  be  30  grains ;  and  its  fpecific  gravity  was,  as  I  before 
Hated,  10765.  I  then  pared  away  all  the  external  part,  in 
every  direction,  till  there  remained  but  fix  grains  of  the  centre, 
and  the  fpecific  gravity  of  thefe  fix  grains,  I  found  to  be  1 1940. 

From  this  it  would  feem,  that  the  denfity  increafes  gradually, 
from  the  circumference  to  the  centre. 

It  is  not  furprifing  that  the  cryflalline  humour  Should  be  It  Is  very  fubjefl 

fubieft  to  diforders,  it  bein£  wholly  compofed  of  animal  matter  r°  dl^'*rdt'rs 

J  J  1  from  its  coagu- 

of  the  mod  perithable  kind.  Fourcroy  fays,  that  it  is  fome-  table  nature. 

times  found  otfeous  in  advanced  age.  Albumen  is  coagulated 

by  many  methods  ;  and,  if  we  fuppofe  that  the  fame  changes 

can  take  place  in  the  living  eye  as  in  the  dead  animal  matter^ 

of  the  chemifls,  it  will  be  eafy  to  account  for  the  formation  of 

the  cataradt  ;  a  diforder  which  cannot  be  cured  but  by  the 

removal  of  the  opaque  lens.  If  afufficient  number  of  obferva- 

tions  were  made  refpefting  the  frequency  of  the  cataradt  in 

gouty  habits,  fome  important  conclufions  might  be  drawn,  as 

to  the  influence  of  phofphoric  acid,  in  caufing  the  diforder, 

by  the  common  effect  of  acids,  in  coagulating  albumen. 


IV. 

A  Letter  from  Mr.  Irvine  concernin'?  the  late  Dr.  Irvine,  of 
Glafgozv,  his  Dottrine,  which  aferibes  the  Difappearance  of 
Heat,  without  lncreafe  of  Temperature,  to  a  change  of  Capacity 
in  Bodies,  and  that  of  Dr.  Black,  which  fuppofes  Caloric  to 
become  latent  by  Chemical  Combination  with  Bodies ;  with  par¬ 
ticular  Remarks  on  the  Mijlakes  of  Dr.  Thompson,  in  his 
Accounts  of  thefe  Doctrines. 

To  Mr.  NICHOLSON. 

SIR, 

In  the  article  Chemiflry  in  the  Supplement  to  the  Encyclo-  Account  given 

poedia  Britannica,  in  mod  refpedts  excellently  written,  I  could’”^6 

not  fail  to  be  Struck  with  the  account  there  given  of  the  theory  inveftigation  of 

of  heat,  and  the  mode  of  in veftigating  the  natural  zero  adopted  t*ie  zer0  ^eat< 

by  the  late  Dr.  Irvine.  Had  Dr.  Thompfon  been  indifputably 

accurate  in  his  opinions,  had  a  mathematically  clofe  argument 

left  no  door  for  the  entrance  of  doubt,  he  would  Scarcely  even 

then 
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dr.  irvine’s  .and  dr.  black’s 


then  have  been  juftified  in  the  terms  he  has  ufed.  But  here 
we  have  every  thing  fettled,  and  we  are  informed  with  the 
air  of  an  ancient  fophift,  that  it  is  examined  and  found  inluf- 
ficient.  I  am  induced  to  make  an  obfervation  or  two  on  this 
examination,  becaufe  I  am  informed  (hat  the  mathematical  air 
which  reigns  through  this  part  of  this  work  has  a&ually  im- 
pofed  on  many.  For  this  time,  however,  I  believe  it  can  be 
fhewn  that  it  is  no  more  than  an  air,  and  that  this  fubjeci  is 
not  yet  finally  fettled. 

Dr.  Thompfon’s  Dr.  Thompfon  fays,  at  page  269,  Suppl.  Ency.  Brit.  “  Dr. 
ftatementof  Irvine,  of  Glafgow,  advanced  a  theory  on  this  lubjeft  dif- 
theory  of  heat,  ferent  from  that  of  Dr.  Black.  The  fpecific  caloric  of  water 
a^f^d^b^i  being  greater  than  that  of  ice,  it  requires  a^greater  quantity  of 
on  its  converfion  caloric  to  raite  it  to  a  given  temperature  than  it  does  to  raife 
irno  water  ice.  The  caloric  therefore  does  not  become  latent,  it  only 
creafc°of  tempe-  ^eems  to  do  fo  from  the  greater  fpecific  caloric  of  water.  This 
rature)  only  theory  was  zealoufiy  adopted  by  Dr.  Crawford.  Dr.  Black 
^to»/and7s**  obferved  very  juftly,  that  it  did  not  account  for  the  production 
really  employed  of  fluidity  at  all.  The  fpecific  caloric  of  water  is  indeed 

in  keeping  up  the  crreater  than  that  Qf 

ice  ;  but  how  is  the  ice  converted  into 

temperature  ° 

•while  the  capa-  water?  This  is  an  objection  which  the  advocates  for  Dr. 
city  is  mercafedj  Irvine’s  or  Dr.  Craw'ford’s  theory,  (as  it  has  been  improperly 

does  not  explain  ca^ecD  wiU  not  eafily  anfwer.  Let  us  examine  whether  this 

the  a  ft  of  theory  accounts  for  the  apparent  lots  of  caloric.  It  follows 

_  from  Mr.  Kirwan’s  experiments,  that  the  fpecific  caloric  of 
Argument  of  .  *  1 

Dr.  Thompfon.  water  is  to  that  of  ice  as  10  to  9.  Dr.  Black  proved,  that  as 

The  capacity  of  much  caloric  entered  the  ice  as  would  have  raifed  it  had  it  been 
water  is  to  that  T  r  r  \  •  ,  ,  ,  .  ti 

of  ice  as  10:9.  water,  140°.  Let  us  luppote  that  it  would  only  have  railed 
— Ice  during  the  ice  140;  in  that  cafe  the  melted  ice  ought  to  have  been  of 

whaTwouSave  temperature  of  158°,  for  10  :  9  :  :  140:  126,  but  it  was 
raifed  water  only  32°.  Therefore  126°  of  caloric  have  difappeared,  and 

therefore^ have ^  canri°t  be  accounted  tor  by  the  change  of  fpecific  caloric. 

raifed  the  ice  at  Nor  can  the  accuracy  of  Dr.  Black’s  experiment  be  fufpe£ted  ; 

leaft  as  much  if  has  been  repeated  in  every  part  of  the  world,  and  varied 
it  had  remained  .  1  ___  J  r  . 

f0i;d _ whence  in  every  pollible  way.  We  cannot  doubt,  therefore,  that 

caloric  unites  with  fubtlances,  and  caufes  them  to  become 

fluid,  or  that  there  is  in  fact  a  caloric  of  fluidity  different  from 

fpec  fic  caloric.” 

Now  nobody  doubts  Dr.  Black’s  experiment,  and  it  is  not 
neceflary  to  our  argument  to  have  any  doubt  on  that  fubjecL 
Dr.  Thompfon  gives  it  as  a  fair  ftatement  of  Dr.  Irvine’s  the* 

ory* 


it  is  inferred 
tfiat  the  fufed 
ice  or  water 
ought  to  have 
been  raif  d 
9 — loths  or 
326°,  if  the 
difference  of 
capacity  had 
alone  operated 
in  the  cafe ; 
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ory,  that  the  1408  entering  ice  during  its  change  of  forms,  But  it  was  n®t 

fhould  be  leffened  in  the  ratio  of  9  :  10,  and  thould  therefore  rai^dat  a'' ' 

be  126°,  or  in  other  words,  if  the  heat  entering  the  ice  werethe  126°  of 

only  enough  to  raife  the  ice  14QP,  that  the  temperature  of  thereat  are  con-. 

„  1  1  1  «  r  ,  ,  ,1  •  r  lidered  as  having 

water  fliould  be  15S  .  But  it  is  eafy  to  fee  that  on  this  lup-  beyond  doubt 

pofition  the  water  would  contain  two  portions  of  heat,  namely  ,  combined  with 

its  original  quantity  from  the  natural  zero  to  32°,  exprelfed  and 

in  degrees  according  to  the  capacity  of  ice,  and  the  fuperadded  Reply.  Dr. 

portion  from  32  to  158,  expreffed  in  degrees  according  to  that 

of  water.  The  ice  would  no  doubt  according  to  this  ftatement,  change  of capa- 

become  water  without  abforbing  any  heat,  and  the  water  cltY> attends  to 

.  0  ,  r  ta  t  the  fuperadded 

would  be  merely  heated  as  in  every  other  cale.  But  Ur.  lr--heat  on]yj  anj 

vine,  and  after  him  Dr.  Crawford,  and  the  writers  of  ele-  totally  overlooks 

mentary  treatifes  for  the  lafl  fifteen  years,  and  I  believe  I  may  exifting  i^the;* 

venture  to  fay  every  one  of  our  philofophers,  except  Dr.  Thomp-  body. 

fon  himfelf,  have  flated  this  do61rine  of  capacities  to  be,  that  Inadmiffible 

every  one  of  the  thermometrical  degrees  expreffing  the  whole  Dr  jrv-ine  an<1 

of  the  heat  contained  in  a  body,  are  to  be  taken  in  proportion  all  writers  but 

to  its  capacity;  and  therefore  that  if  the  ice  fuddenly  changed  coiTfidered 

its  capacity,  it  would  abforb  not  merely  a  rateable  proportion  the  •whole  beat 

of  what  heat  might  be  prefented  to  it,  but  an  abfolute  quan-11?  a  body  at  a 

*7  1  ,  given  tempera- 

tily  to  make  up  for  its  new  capacity.  For  the  heat  neceflary  ture  as  th tmea- 

to  raife  the  temperature  of  ice  each  degree  from  natural  zero  Jure  °f tts  capa~ 

is  to  the  heat  neceffary  to  raife  water  each  degree  from  the  at^ 

fame  point  as  the  capacity  of  the  one  body  is  to  that  of  the 

other.  Ice  cannot  then  as  it  acquires  its  new  form,  fliew  any  Ice  in  fufion 

augmentation  of  temperature  till  the  differences  between  the  ^for^s 

°  ,  \  #  t  beat  prefented  t® 

heats  of  each  degree  from  the  lowed:  point  be  made  up.  This  it  until  its  en- 

difference  amounts  to  the  140Q  found  by  the  experiment,  and  jar£ed  capacity 
,  ,  r  r  ,  .  is  fatisned,  and 

cannot  raile  the  water  even  the  traction  of  a  degree  in  tempe-  cannot  till  then 

rature,  becaufe  it  is  barely  fufficient  for  the  demands  of  its  have  any  increafe 
new  capacity.  Had  the  140°  been  applied  to  water.  Dr.  °* 
Thompfon's  affertion  of  the  rife  of  temperature  would  have 
been  juft,  but  it  can  have  no  reference  whatever  to  heat  ap¬ 
plied  during  a  change  of  capacity. 

The  fame  arguments  are  repeated  in  page  27 1 ,  and  the  fame  If  the  capacity 

miftake  reigns  through  the  whole.  Is  it  not  obvious,  that  ifofj^ body  were 

you  would  inftantaneoufly  increafe  the  capacity  of  any  body,  aeafed Tts^em- 

it  would  immediately  become  colder,  and  its  temperature  link  perature  would 

as  much  lower  as  its  new  capacity  was  higher.  In  the  fame  .’ 

;  J  .  .  or  it  would  con- 

W4)'j  if  a  body  has  its  capacity  fuddenly  increafed,  and  at  thetinue  ftationary 

fame  ^  due  heat  were 
added ; 
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and  this  is  the 
caie  with  ice. 


hence,  &c.  as 
before. 


The  caufe  of 
fluidity  afcribed 
to  the  fame 
a&ion  of  heat 
which  enlarges 
the  capacities  of 
bodies. 


The  experi¬ 
ments  on  heat 
are  moftly  too 
inaccurate  to 
give  the  fame 
depreflion  for  the 
natural  zero. 


fame  time  a  quantity  of  heat  added  to  it  to  make  the  whole 
heat  in  proportion  to  its  new  capac  ity,  furely  that  body  would 
continue  exact  !y  at  the  fame  thermometrical  point.  Now 
melting  ice  is  that  body;  the  1  40°  are  demanded  by  new  capa¬ 
city, — would  have  been  more  it  its  capacity  had  been  greater, 
and  lets  if  lefs.  On  the  very  principles  therefore  in  difpute, 
ice  on  becoming  water  ought  to  receive  a  quantity  of  heat, 
and  that  quantity  is  not  governed  by  the  proportion  of  9  to  10, 
but  the  whole  heats  are  in  that  proportion,  and  the  140°  is 
only  their  difference.  For  all  calculations  on  the  alteration  of 
temperature  to  be  produced  by  a  given  portion  of  heat  on  a 
body,  from  the  knowledge  of  the  relation  of  its  capacity  to 
another,  and  of  the  number  of  degrees  that  other  is  railed  by 
the  fame  quantity,  continue  juft  only  while  the  capacities  con¬ 
tinue  in  the  fame  proportion. 

Surely  it  is  poffible  to  form  a  notion  that  heat  (140°,)  may 
enter  into  water  as  the  very  caufe  of  fufion,  fo  as  to  alter  its 
ftate  and  change  its  capacity  ;  that  very  heat  making  the  quan¬ 
tum  due  to  the  new  capacity.  It  is  the  fa6t,  that  ice  at  32Q 
cannot  bear  the  fmalleft  addition  of  heat  in  that  Hate,  but  im¬ 
mediately  begins  to  be  converted  into  water.  Let  a  quantity 
much  lets  than  reprefented  by  140°,  enter  a  given  portion  of 
ice,  fay  \  a  degree.  A  fmall  portion  of  the  ice  becomes 
water;  its  capacity  being  increafed  as  9:  10,  and  here  the 
procefs  Hops;  the  entire  mafs  of  ice  and  water  remaining  at 
3 2°.  More  heat  would  alter  the  ftate  and  enlarge  the  capa¬ 
city  of  more  of  the  ice,  without  raifing  its  temperature;  that 
is  to  fay,  would  fufe  it.  How  this  is  done,  or  in  other  words, 
what  it  is  that  happens  among  the  particles  may  not  be  eafy 
to  explain  or  to  imagine  ;  but  in  my  apprehenfion  this  hypo¬ 
thetical  part  of  the  difcuflion  would  be  at  lead  as  obfcure  in  the 
doctrine  of  latent  or  combined  heat,  as  in  that  which  afcribes 
the  difappearance  of  heat  during  fufions  to  the  enlargement  of 
capacity. 

As  to  the  difagreement  of  refults  in  the  hands  of  different 
pldlofophers  concerning  the  natural  zero,  it  is  to  be  obferved, 
that  it  is  one  thin£  to  determine  whether  bodies  have  different 
capacities  for  heat,  and  another  to  exprefs  thefe  by  accurate 
numbers.  There  can  be  no  doubt  of  the  fa<5t  that  bodies  have 
different  capacities,  and  Dr.  Irvine’s  theorem  may  enuntiate 
itfelf  generally,  by  faying,  that  as  the  capacity  of  the  folid  is 

to 
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to  that  of  the  fluid,  fo  is  the  whole  heat  of  the  folid  to  that  of 
the  fluid.  But  it  is  a  widely  different  tiling  to  determine  pre- 
cifely  the  capacities  of  airs,  and  various  other  fubffances,  ex¬ 
periments  on  which  are  fubjedt  to  great  inaccuracy,  and  muff 
be  carefully  repeated  many  times  before  a  philofopher  fhould 
pretend  to  draw  final,  and  ftili  lets  elementary,  conclufions. 

Many  of  the  experiments  by  which  contradictory  rcfults  have 
been  obtained  were  made,  (as  I  am  told,  for  I  have  not  yet 
had  an  opportunity  of  examining  myfelf)  by  the  calorimeter, 
an  inffrument  liable  to  greatand  deferved  objections.  Lavoifier, 
by  mixing  fulphuric  acid  and  water  made  the  natural  zero 
5803  :  my  father  by  a  fimilar  procefs  fomew’here  I  think  be¬ 
tween  8  and  900.  What  will  Dr.  Thompfon  make  of  this  ?  - 
Surely  he  will  not  conclude  the  theorem  falfe,  but  one  expe- 
menter  wrong  ;  mod  likely  both  inaccurate. 

It  is  very  ltrange  indeed  that  Dr.  Thompfon  fliould  have  Dr.  Thompfon 

found  it  difficult  to  underhand  how  thefe  140°  enter  ice  during  h.aVea^oned.  23 

°  ir  the  capacities 

fufion  without  raifing  its  temperature.  All  he  fays  amounts  of  ice  were  not 

to  this,  that  a  given  quantity  of  heat  will  have  more  effect  in  chanSed  during 
n  .  .  the  experiment, 

raifing  the  temperature  of  ice  than  that  of  water.  But  the  ice 

muff  continue  ice,  and  the  water  water,  and  a  change  of  ca¬ 
pacity  alters  the  whole  reafoning.  Before  he  can  tell  whether 
140  fhould  be  14  or  not,  he  muff;  tell  me  the  whole  heat  of  ice, 
and  let  me  examine  whether  that  be  to  itfelf  plus,  1 40  as  9  :  10 

or  not.  He  is  exadtly  in  the  fame  error  with  regard  to  fleam.  _  _  .  , 

J  .  .  °  Dr.  Irvine  s 

As  to  a  mode  of  finding  the  capacities  of  ice  and  water,  of  method  ofafcer- 
which  my  father  was  the  undoubted  difcoverer,  as  well  as  of  taming  the  capa¬ 
ble  general  faCt  that  all  bodies  change  their  capacity  and  form  water  was ^ 
together,  one  of  Irvine’s  modes  was  this  :  he  mixed  fine  river  ascertaining  how 
fand  waffled,  or  fine  pounded  glafs  of  a  given  temperature  ^^ucedan^1 
with  each,  fo  as  to  raife  or  reduce  each  an  equal  number  ofequal  change  of 
degrees.  Then  the  capacities  were  as  the  quantities  of  glafs  teea^erature  m 
added  to  produce  the  fame  effedt. 

Dr.  Thompfon  fays,  that  there  is  no  proof  that  the  capaci- thT/the 
ties  of  bodies  are  as  their  abfolute  heats.  The  capacity  of  iron,  capacities  are  not 
he  continues,  is  greater  than  that  of  water  or  even  that  of  azotic  as 

gas,  yet  it  is  improbable  that  iron  contains  more  heat  than  heats, 
thefe  fubffances.  Now  where  did  Dr.  Thompfon  find  that  Instance  of  iron* 
the  capacity  of  iron  was  greater  than  that  of  water  and  azotic  greacer  capacity 
gas?  not  in  his  own  table  furely.  There  iron  by  weight  has  and  contain  lefs 

capacity  0.1264,  water  1.000,  azotic  gas,  0.7036,  or  as  Dr.  ^ter^-but 

Crawford  miftakenly. 


30 


THEORIES  OF  HEAT. 


Crawford  fays,  .793 6.  Even  of  equal  bulks  that  of  iron  U 
lefs  than  that  of  water,  as  I  fee  in  the  fame  table.  I  can  only 
fuppofe  that  Dr.  Thompfon  has  Humbled  on  the  fpecilic  gravi¬ 
ties  in  Head  ol  fpecific  heats,  and  there  he  would  have  been 
right  enough.  ” 

The  fame  expe-  I  vvill  fay  only  a  few  words  farther  on  the  quedion,  whether 
tcrrrvn es Ypecffic  bodies  contain  caloric  in  proportion  to  their  fpecific  heats  or 
heats  is  alto  the  not.  Now  firft  of  all  when  they  continue  of  the  fame  capa¬ 
cities^  ^The^3"  c^'es>  Suppofe  the  capacity  of  a  body  to  be  to  that  of  water 
abfo  ute  heats  as  10  to  5,  i.  e.  double.  The  fame  quantity  of  heat  that  raifes 

are  (by  inference  water  two  degrees,  raifes  it  one:  2°  more  raife  the  body  one 
extended  thro*  °  ,  i  r 

the  whole  range  rnore,  and  to  on  as  far  as  we  can  go  upwards,  and  the  reverie 

from  zero)  .  dowunvards  in  the  feale.  But  fuppofe  another  body  whofe 
taken  to  be  in  .  .  .  ~  , 

the  fame  ratio,  capacity  is  to  that  of  water  as  20  to  5,  i.  e.  quadruple.  Each 

4°  of  the  heat  in  water  raife  this  new  body  one  degree  up¬ 
wards,  and  the  reverie  downwards,  as  far  as  we  know.  Now 
is  it  not  probable  here  that  the  whole  heats  are  in  proportion 
to  the  capacities  thus  determined,  fince  like  thermometrical 
portions  of  heat  taken  out  of  each  and  applied  to  water  affect 
it  in  that  ratio  ?  The  fpecific  heats  of  bodies  are  laid  to  be 
different,  when  the  fame  quantity  of  heat  raifes  one  a  different 
number  of  degrees  from  the  other,  and  that  regularly  as  far  as 
we  can  examine.  Therefore  each  degree  in  each  contains  a 
quantity  of  heat  proportional  to  its  capacity.  But  the  whole 
heat  is  made  up  of  degrees,  therefore  the  whole  heats  are 
proportional  if  the  capacities  remain  the  fame.  Dr.  Thomp¬ 
fon  grants  this  to  be  abfolute  fact  to  the  extent  of  our  experi¬ 
ments. 


If  the  capacities  But  if  the  capacity  be  fuppofed  to  vary,  firft  let  it  diminifh. 
jbovldvary  Then  the  quantity  of  heat  given  out  is  the  difference  of  the 

iv bile  the  tempe -  1  J  ° 

r at ure changes,  whole  heats  of  the  two  different  Hates  of  the  body;  and  the 
the  only  corf e-  whole  heat  0f  it  in  each  Hate  is  proportional  to  its  capacity, 

quence  'would be,  .  .  ..  .  _ 

•that  heat 'would  and  the  whole  heat  of  its  highelt  capacity  is  equal  to  that  of 
be  given  out  or  its  lowed  plus  the  heat  given  out.  Therefore  the  change  of 
‘common 'tempera-  capacity  has  made  no  alteration  on  the  whole  heat  of  the  body 
turewererefiored, computed  from  a  higher  point,  but  will  turn  out  the  fame  as 

Zfltuhf  if  n0  change  had  taken  place. 

would  be propor-  If  the  capacity  be  luppofed  to  increafe,  a  fimilar  reafoning 

tioned to  the  new  woujd  Hiew  that  the  heat  Hill  may  be  computed  in  the  fame 
capacities.  J  1 

way.  Such  are  a  lew  arguments  on  the  other  fide  of  the  quef- 

tion 
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tion  from  Dr.  Thompfon,  by  no  means  all  that  might  be 
brought,  nor  dare  I  venture  to  hope  fo  ftated  as  to  be  beyond 
the  reach  of  cenfure. 

Many  more  curious  points  rife  before  the  imagination  on  fo  Intended  publi- 
interefting  a  fubje<5t  as  heat.  As  I  hope,  however,  foon  to  be  wHtin^of  che 
able  to  lay  before  the  public  fome  of  my  father’s  writings,  I  late  Dr.  Irv»ne. 
may  on  that  occafion  have  an  opportunity  of  expreiling  myfelf 
at  greater  length  than  I  can  intrude  in  your  journal. 

I  am, 

SIR, 

Your  obedient  humble  fervant, 

WILLIAM  IRVINE. 

Bedford-Strcet ,  Covent-Garden. 


V. 

An  Account  of  fome  Experiments  and  Obfervations  on  the  Conjli - 
tuent  Parts  of  certain  AJlringent  l  egetables ;  and  on  their  Ope¬ 
ration  in  Tanning.  By  Humphry  Davy,  Efq.  Profef- 
Jor  of  Ciiemijlry  in  the  Royal  lnftitulion. 

(Concluded  from  Page  256.  Vol.  V.) 

IV.  EXPERIMENTS  AND  OBSERVATIONS  ON  THE  AS¬ 
TRINGENT  INFUSIONS  OF  BARKS,  AND  OTHER  VEGE¬ 
TABLE  PRODUCTIONS. 

T* 

HE  barks  that  I  examined  were  furniftied  me  by  my  friend  Infufions  of 
Samuel  Purkis,  Efq.  of  Brentford:  they  had  been  collected  in  barks  lia  watcr 
the  proper  feafon,  and  prefervej  with  care. 

In  making  the  infutions,  I  employed  the  barks  in  coarfe 
powder  ;  and,  to  expedite  the  folution,  a  heat  of  from  100  to 
120tf  Fahrenheit  was  applied. 

The  ftrongefi.  infufions  of  the  barks  of  the  oak,  of  the  Lei-  Of  oak,  willow, 
cefter  willow,  and  of  the  Spanifh  chefnut,  were  nearly  of  the  a?d  sPam& 

r  r  -r  •  •  „  .  .  '  *  chefnut, 

lame  Ipecihc  gravity,  l.Cto.  I  heir  taftes  were  alike,  and  firong- 
ly  afiringent ;  they  all  reddened  litmus-paper  ;  the  infufion  of 
the  Spanifh  chefnut  bark  producing  the  higheft  tint;  and  that 
of  the  Leicefier  willow  bark  the  feeblefi:  tint. 

Two  hundred  grains  of  each  of  the  infufions  were  fubmitted  were  chemica!- 
to  evaporation  ;  and,  in  this  procefs,  the  infufion  of  the  oak  ly  cxamined* 

bark 
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bark  furnifhed  17  grains  of  folid  matter;  that  of  the  Leicefter 
willow  about  1 grains ;  and  that  of  the  Spanifh  chefnut  nearly 
an  equal  quantity. 

The  tannin  given  by  thefe  (olid  matters  was,  in  that  from  the 
oak  bark  infufion,  14  grains;  in  that  from  the  willow  bark  in- 
tuiion  14f  grains;  and  in  that  from  the  Spanifh  chefnut  bark 
infufion  1  3  grains. 

The  refidual  (ubftances  of  the  infufions  of  the  Spanifh  chef¬ 
nut  bark,  and  of  the  oak  bark,  (lightly  reddened  litmus-paper, 
and  precipitated  the  folutions  o(  tin  of  a  fawn  colour,  and  thofe 
of  iron  black.  The  refidual  matter  of  the  infufion  of  the  wil¬ 
low  bark,  did  not  perceptibly  change  the  colour  of  litmus ;  but 
it  precipitated  the  falts  of  iron  of  an  olive  colour,  and  render¬ 
ed  turbid  the  folution  o(  nitrate  of  alumine. 

The  folid  matters  produced  by  the  evaporation  of  the  infu- 
(ions,  gave,  by  incineration,  only  a  very  fmall  quantity  of 
allies,  which  could  not  have  been  more  than  of  their  ori- 

0  _  *  5  O 

ginal  weights.  I  hcle  a(hes  chiefly  confided  of  calcareous 
earth  and  alkali  ;  and  the  quantity  was  greateft  from  the  infu¬ 
fion  of  chefnut  bark. 

The  infufions  were  a6ted  on  by  the  acids,  and  the  pure  alkalis, 
in  a  manner  very  fimilar  to  the  infufion  of  galls.  With  the  di¬ 
lutions  of  carbonated  alkalis,  they  gave  denfe  fawn-coloured 
precipitates.  They  were  copioufly  precipitated  by  the  folutions 
cl  lime,  of  ftrontia,  and  of  barytes;  and,  by  lime-water  in 
excefs,  the  infufions  of  oak  and  of  chefnut  bark  feemed  to  be 
deprived  of  the  whole  of  the  vegetable  matter  they  held  in 
dilution. 

By  being  boiled  for  fome  time  with  alumine,  lime,  and  mag¬ 
nesia,  they  became  almoft  colourlefs,  and  lod  their  power  of 
ading  upon  gelatine  and  the  falts  of  iron.  After  being  heated 
with  carbonate  of  lime  and  carbonate  of  magnefia,  they  were 
found  deeper  coloured  than  before;  and,  though  they  had  loft 
their  power  of  acting  on  gelatine,  they  ftill  gave  denfe  olive- 
coloured  precipitates  with  the  falts  of  iron. 

In  all  thefe  cafes,  the  earths  gained  tints  of  brown,  more  or 
lefs  intenfe. 

When  the  compound  of  the  aftringent  principles  of  the  in¬ 
fufion  of  oak  bark  with  lime,  procured  by  means  of  lime-water, 
wasaded  on  by  fulphuric  acid,  a  folution  was  obtained,  which 

pre- 
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precipitated  gelatine,  and  contained  a  portion  of  the  vegetable 
principles,  and  a  certain  quantity  of  (ulphate  ot  lime;  a  folid 
fawn-coloured  matter  was  likewife  formed,  which  appeared 
to  be  (ulphate  of  lime,  united  to  a  little  tannin  and  extradive 
matter.* 

The  folutions  were  copioufly  precipitated  by  folution  of  al-  Copious  precipl- 

bUmen'  .  .  .  ....  men‘ 

The  precipitates  they  gave  with  gelatine  were  fimilar  in  their 

appearance  ;  their  colour,  at  firft,  was  a  light  tinge  of  brown, 
but  they  became  very  dark  bv  expofure  to  the  air.  Their  com- 
pofition  was  very  nearly  fimilar ;  and,  judging  from  the  ex¬ 
periments  on  the  quantity  of  gelatine  employed  in  forming  them, 
the  compound  of  tannin  and  gelatine  from  the  ftxongeft  infufion- 
of  oak  bark,  feems  to  confift,  in  the  100  parts,  of  59  parts  of 
gelatine  and  41  of  tannin  ;  that  from  the  infufion  of  Leiceffer 
willow  bark,  of  57  parts  of  gelatine  and  43  of  tannin  ;  and  that 
from  the  infufion  of  Spanifh  chefnut  bark,  of  61  parts  of  gela¬ 
tine  and  39  of  tannin. 

Two  pieces  of  calf-lkin,  which  weighed  when  dry  1  20  grains  Experiments  of 
each,  were  tanned;  one  in  the  ftrongeft  infufion  of  Leicefter  ia!\  “V 
willow  bark,  and  the  other  in  the  ftrongeft:  infufion  of  oak  bark,  fions  of  barks. 
The  procefs  was  completed,  in  both  infiances,  in  lefs  than  a 
fortnight  ;  when  the  weight  of  the  leather  formed  by  the  tannin 
of  the  Leicefter  willow  bark  was  found  equal  to  161  grains; 
and  that  of  the  leather  formed  by  the  infufion  of  oak  bark  was 
equal  to  1  64  grains. 

When  pieces  of  (kin  were  fuffered  to  remain  in  fmall  quan- Spent  ouze  or 
tities  of  the  infufions  of  the  oak  bark,  and  of  the  Leicefter  w 
low  bark,  till  they  were  exhaufted  of  their  tanning  principle, 
it  was  found,  that  though  the  refidual  liquors  gave  olive-colour-, 
eel  precipitates  with  the  folutions  of  fulphale  of  iron,  yet  they 
were  fcarce'y  rendered  turbid  by  folutions  of  muriate  of  tin; 
and  there  is  every  reafon  to  fuppofe,  that  a  portion  of  their  ex¬ 
tractive  matter  had  been  taken  up  with  the  tannin  by  the  fkin. 


*  M.  Merat  Guillot  propofes  a  method  of  procuring  pure  tannin, 
( An, tales  de  Cbitnle ,  Tome  XLf.  p.  325.)  which  confifts  in  pre¬ 
cipitating  a  folution  of  tan  by  lime-water,  and  decompofing  it  by 
nitric  or  muriatic  acid.  The  folution  of  the,  folid  matter  obtained 
in  this  way  in  alcohol,  he  confiders  a^  a  folution  of  pure  tannin; 
but,  from  the  experiments  above-mentioned,  it  appears,  that  it  muff 
contain,  beiides  tannin,  fome  of  the  extra&ive  matter  of  the  bark  j 
and  it  may  likewife  contain  faline  matter. 
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Slow  tanning 
appears  to  add 
lels  to  the  weight 
of  the  leather 
than  quick:,  and 
more  of  the  mu¬ 
cilage  is  taken 

•p* 


I  attempted,  in  different  modes,  to  obtain  uncombined  gallic 
acid  from  the  folid  matter  produced  by  the  evaporation  of  the 
barks,  but  without  fuccefs.  When  portions  of  this  folid  matter 
were  expofed  to  the  degree  of  heat  that  is  required  for  the  pro¬ 
duction  of  gallic  acid  from  Aleppo  galls,  no  cryftals  were  form¬ 
ed  ;  and  the  fluid  that  came  over  gave  only  a  brown  colour  to 
the  folution  of  falts  of  iron,  and  was  found  to  contain  much 
acetous  acid  and  empyreumatic  oil. 

W  hen  pure  water  was  made  to  ad,  in  fucceflive  portions, 
upon  oak  bark  in  coarfe  powder,  till  all  its  foluble  parts  were 
taken  up,  the  quantities  of  liquor  laft  obtained,  though  they 
did  not  ad  much  upon  folution  of  gelatine,  or  perceptibly  red¬ 
den  litmus-paper,  produced  a  denfe  black  with  the  folution  of 
fulphate  of  iron:  by  evaporation,  they  furniflied  a  brown  mat¬ 
ter,  of  which  a  part  was  rendered  in  foluble  in  water  by  the 
action  of  the  atmofphere;  and  the  part  foluble  in  water  was 
not  in  any  degree  taken  up  by  fulphuric  ether;  fo  that,  if  it 
contained  gallic  acid,  it  was  in  a  date  of  intimate  union  with 
extradive  matter. 

Two  pieces  of  calf-fkin,  which  weighed  when  dry  94- grains 
each,  were  flowly  tanned ;  one  by  being  expoted  to  a  weak  in- 
fuflon  of  the  Leiceiter  willow  bark,  and  the  other  by  being  aded 
upon  by  a  weak  infufion  of  oak  bark.  The  procefs  was  com¬ 
pleted  in  about  three  months ;  and  it  was  found,  that  one  piece 
of  fkin  had  gained  in  weight  14*  grains,  and  the  other  piece 
about  16|  grains.  This  increafe  is  proportionally  much  lefs 
than  that  which  took  place  in  the  experiment  on  the  procefs  of 
quick  tanning.  The  colour  of  the  pieces  of  leather  was  deeper 
than  that  of  the  pieces  which  had  been  quickly  tanned  ;  and, 
lo  judge  from  the  properties  of  the  refidual  liquors,  more  of 
the  extractive  matters  of  the  barks  had  been  combined  with 
them. 

The  experiments  of  Mr.  Biggin  *  have  fhown,  that  fimilar 
barks,  when  taken  from  trees  at  different  feafons,  differ  as  to 
the  quantities  of  tannin  they  contain  :  and  I  have  obferved, 
that  the  proportions  of  the  aflringent  principles  in  barks,  vary 
conliderably  according  as  their  age  and  fize  are  different ;  be- 
lides,  thefe  proportions  are  often  influenced  by  accidental  cir- 
cumftances,  fo  that  it  is  extremely  difficult  to  afeertain  their 
diflind  relations  to  each  other. 


*  Phil.  Tranf.  for  1799,  page  299. 
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In  every  aflringent  bark,  the  interior  white  bark  (that  is,  the  The  interior  coat 
part  next  to  the  alburnum)  contains  the  largeft  quantity  of  tan-  moft  tannin  ; 
riin.  The  proportion  of  extractive  matter  is  generally  greateft  die  middle  mod 

*  ^  ^  ^  extraflive  *  ^nd 

in  the  middle  or  coloured  part :  but  the  epidermis  feldom  fur-  tjie  epidermis 
nifties  either  tannin  or  extractive  matter.  little  of  either. 

The  white  cortical  layers  are  comparatively  mod  abundant  in  Young  trees 
young  trees ;  and  hence  their  barks  contain,  in  the  fame  weight,  affor.d  mor® 

*'  °  ,  °  tannin. 

a  larger  proportion  of  tannin  than  the  barks  of  old  trees.  In 
barks  of  the  fame  kind,  but  of  different  ages,  which  have  been 
cut  at  the  fame  feafon,  the  fimilar  parts  contain  always  very  , 
nearly  the  fame  quantities  of  aflringent  principles;  and  the  in¬ 
terior  layers  afford  about  equal  portions  of  tannin. 

An  ounce  of  the  white  cortical  layers  of  old  oak  bark,  fur-  Relative  quanti- 
nifhed,  by  lixiviation  and  fubfequent  evaporation,  108  grains  of  ties‘ 
folid  matter  ;  and,  of  this,  72  grains  were  tannin.  An  equal 
quantity  of  the  white  cortical  layers  of  young  oak  produced  1 1 1 
grains  of  folid  matter,  of  which  77  were  precipitated  by  gela¬ 
tine. 

An  ounce  of  the  interior  part  of  the  bark  of  the  Spanifh 
chefnut,  gave  89  grains  of  folid  matter,  containing  63  grains 
of  tannin. 

The  fame  quantity  of  the  fame  part  of  the  bark  of  the  Lei- 
cefier  willow,  produced  117  grains,  of  which  79  were  tannin. 

An  ounce  of  the  coloured  or  external  cortical  layers  from  the 
oak,  produced  43  grains  of  folid  matter,  of  which  19  were 
tannin. 

From  the  Spanifh  chefnut,  41  grains,  of  which  14  were 
tannin. 

And,  from  the  Leicefier  willow,  34  grains,  of  which  16  were 
tannin. 

In  attempting  to  afcertain  the  relative  quantities  of  tannin  in 
the  different  entire  barks,  I  felected  thole  fpecimens  which  ap¬ 
peared  fimilar  with  regard  to  the  proportions  of  the  external 
and  internal  layers,  and  which  were  about  the  average  thick- 
nefs  of  the  barks  commonly  ufed  in  tanning,  namely,  half  an 
inch. 

Of  thefe  barks,  the  oak  produced,  in  the  quantity  of  a  a 
Ounce,  61  grains  of  matter  dillolved  by  water,  of  which  29 
grains  were  tannin. 

The  Spanifh  chefnut  73  grains,  of  which  21  were  tannin. 

And  the  Leicefier  willow  71  grains,  of  which  33  were  tan- 

I)  2 


Qin. 


The 


56 


EXPERIMENTS  ON  ASTRINGENT  VEGETABLES* 


Properties  of  the 
refj  iual  portion 
of  infufed  barks. 


Elm  and  willow 

Wk. 


Infufions  of 
iumachs  from 
Sicily  and  Ma- 
iaga. 


*1  he  proportions  of  thefe  quantities,  in  refpefl  to  the  tanning 
principle,  are  not  very  different  from  thofe  edimated  in  Mr. 
Biggin’s  table.* 

I  he  refidual  fubdances  obtained  in  the  different  experiments, 
differed  coniiderably  in  their  properties;  but  certain  portions  ot 
them  were,  in  all  indances,  rendered  infoluble  during  the  pro- 
cefs  of  evaporation.  The  refiduum  of  the  chefnut  bark,  as  in 
the  indance  of  the  dronged  infufion,  poffefled  dightly  acid 
properties;  but  more  than  J  of  its  weight  confided  of  extrac¬ 
tive  matter.  All  the  redduums  in  folution,  as  in  the  other 
cafes,  were  precipitated  by  muriate  of  tin  ;  and,  after  this  pre¬ 
cipitation,  the  clear  fluids  acted  much  more  feebly  than  before 
on  the  falts  of  iron  ;  fo  that  there  is  great  reafon  for  believing, 
that  the  power  of  adringent  infufions  to  precipitate  the  falts  of 
iron  black,  or  dark  coloured,  depends  partly  upon  the  agency 
of  the  extractive  matters  they  contain,  as  well  as  upon  that  of 
the  tanning  principle  and  gallic  acid. 

In  purluing  the  experiments  upon  the  different  adringent 
infufions,  I  examined  the  infufions  of  the  bark  of  the  elm  and 
of  the  common  willow.  Thefe  infufions  were  a£tcd  on  by  re¬ 
agents,  in  a  manner  exadly  fimilar  to  the  infufions  of  the  other 
barks:  they  were  precipitated  by  the  acids,  by  dilutions  of  the 
alkaline  earths,  and  of  the  carbonated  alkalis;  and  they  form¬ 
ed,  with  the  caudic  alkalis,  fluids  not  precipitable  by  gelatine. 

An  ounce  of  the  bark  of  the  elm,  furnifhed  13  grains  of 
tannin. 

The  fame  quantity  of  the  bark  of  the  common  willow,  gave 
]  1  grains. 

The  refidual  matter  of  the  bark  of  the  elm,  contained  a  con- 
fiderable  portion  of  mucilage ;  and  that  of  the  bark  of  the 
willow,  a  final!  quantity  of  bitter  principle. 

The  dronged  infufions  of  the  fumachs  from  Sicily  and  Ma¬ 
laga,  agree  with  the  infufions  of  barks,  in  mod  of  their  pro¬ 
perties;  but  they  differ  from  all  the  other  adringent  infufions 
that  have  been  mentioned,  in  one  refpect;  they  give  denfe  pre¬ 
cipitates  with  the  caudic  alkalis.  Mr.  Proud  lias  diown,  that  fu- 
rnach  contains  abundance  of  fulpliate  of  lime;  and  it  is  pro- 
ba'o!y  to  this  fubftance  that  the  peculiar  effect  is  owing. 

From  nn  ounce  of  Sicilian  fumach,  I  obtained  16.5  grains  of 
matter  loluble  in  water,  and,  of  this  matter,  78  grains  were 
tannin. 


An 


*  Fhilofophical  Tranfa&ions  for  1799,  p.  2G3. 
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An  ounce  of  Malaga  fumach,  produced  156  grains  of  folu- 
ble  matter,  of  which  79  appeared  to  be  tannin. 

The  infufion  of  Myrobalans  *  from  the  Kail  indies,  differed  Myrobalans* 
from  the  other  aftringent  infuiions  chiefly  by  this  circumftance, 
that  it  effervefced  with  the  carbonated  alkalis ;  and  it  gave  with 
them  a  denfe  precipitate,  that  was  almoft  immediately  redif- 
folved.  After  the  tannin  had  been  precipitated  from  it  by  ge¬ 
latine,  it  ftrongly  reddened  litmus-paper,  and  gave  a  bright 
black  with  the  folutions  of  iron.  I  expeCted  to  be  able  to  pro¬ 
cure  gallic  acid,  by  diftillation  from  the  Myrobalans ;  but  in 
this  I  was  miftaken  ;  they  furnifbed  only  a  pale  yellow  fluid, 
which  gave  merely  a  flight  olive  tinge  to  folution  of  fulphate  ' 
of  iron. 

Skin  was  fpeedily  tanned  in  the  infufion  of  the  Myrobalans  ; 
and  the  appearance  of  the  leather  was  fimilar  to  the  appear¬ 
ance  of  that  from  galls. 

The  ftrongeft  infuiions  of  the  teas  are  very  fimilar,  in  their 
agencies  upon  chemical  tells,  to  the  infuiions  of  catechu. 

An  ounce  of  Souchong  tea,  produced  48  grains  of  tannin. 

The  fame  quantity  of  green  tea,  gave  41  grains. 

Dr.  Maton  has  obferved,  that  very  little  tannin  is  found  in 
cinchona,  or  in  the  other  barks  fuppofed  to  be  polfeffed  of 
febrifuge  properties.  My  experiments  tend  to  confirm  the  ob¬ 
servation.  None  of  the  infuiions  of  the  ltrongly  bitter  vegetable 
fubflances  that  I  have  examined,  give  any  precipitate  to  gela¬ 
tine.  And  the  infuiions  of  quaftia,  of  gentian,  of  hops,  and 
of  chamomile,  are  fcarcely  affected  by  muriate  of  tin  ;  fo  that 
they  likewife  contain  very  little  extractive  matter. 

In  all  fubflances  polfelfed  of  the  aftringent  talte,  there  is 
great  reafon  to  fufpect  the  prefence  of  tannin  ;  it  even  exifts  in 
fubflances  which  contain  lugar  and  vegetable  acids.  I  have 
found  it  in  abundance  in  the  juice  of  floes;  and  my  friend  Mr, 

Poole,  of  Stowey,  has  detected  it  in  port  wine. 

V.  GENERAL  OBSERVATIONS. 

Mr.  Prouft  has  fuppofed,  in  his  paper  upon  tannin  and  its  Probability  that 
Species, f  that  there  exilt  different  fpecies  of  the  tanning  prin-  ent  fpecks^of^^ 
ciple,  poffeffed  of  different  properties,  and  different  powers  tanning  matter* 

*  The  Myrobalans  ufcd  in  thefe  experiments  are  the  fruit  of  the 
Terminalia  Chebula.  Retz.  Obs.  Botan.  Fafc,  V.  p,  31, 

Annales  de  Chimie,  Tome  XLI.  p.  332, 

of 
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of  acling  upon  re-agents,  but  ail  precipitable  by  gelatine. 
This  opinion  is  fufficienlly  conformable  to  the  fa6h  generally 
known  concerning  the  nature  of  the  fubdances  which  are  pro¬ 
duced  in  organifed  matter ;  but  it  cannot  be  confidered  as 
proved,  till  the  tannin  in  different  vegetables  has  been  ex¬ 
amined  in  its  pure  or  infulated  date.  In  all  the  vegetable 
infutions  which  have  been  fubje6ted  to  experiment,  it  exilts 
in  a  date  ol  union  with  other  principles ;  and  its  properties  mud 
neceffarily  be  modified  by  the  peculiar  circumdances  of  its 
combination. 

From  the  experiments  that  have  been  detailed  it  appears, 
jn_  that  the  fpecijic  agencies  of  tannin  in  all  the  different  adringent 
infufions  are  the  fame.  In  every  indance,  it  is  capable  of  en¬ 
tering  into  union  with  the  acids,  alkalis,  and  earths  ;  and  of 
forming  infolublecompounds  with  gelatine,  and  with  (kin.  The 
infufions  of  the  barks  afiedf  the  greater  number  of  re-agents  in  a 
manner  fimilar  to  the  infufion  of  galls;  and,  that  this  lad  fluid 
is  rendered  green  by  the  carbonated  alkalis,  evidently  depends 
upon  the  large  proportion  of  gallic  acid  it  contains.  The  infu¬ 
fion  of  fumach  owes  its  charadteridic  property,  of  being  pre¬ 
cipitated  by  the  cauftic  alkalis,  to  the  prefence  of  lulphate  of 
lime;  and,  that  the  dilutions  of  catechu  do  not  copioully  pre¬ 
cipitate  the  carbonated  alkalis,  appears  to  depend  upon  their 
containing  tannin  in  a  peculiar  date  of  union  with  extradlive 
matter,  and  uncombined  with  gallic  acid  or  earthy  (alts, 
and  In  making  fome  experiments  upon  the  affinities  of  the  tanning 
principle,  I  found  that  all  the  earths  were  capable  of  attradling 
it  from  the  alkalis :  and,  fo  great  is  their  tendency  to  combine 
with  it,  that,  by  means  of  them,  the  compound  of  tannin  and 
gelatine  may  be  decompofed  without  much  difficulty  ;  for, 
after  pure  magnefia  had  been  boiled  for  a  few  hours  with 
this  fubdance  ditfufed  through  water,  it  became  of  a  red-brown 
colour,  and  the  duid  obtained  by  filtration  produced  a  difiindt 
precipitate  with  dilution  of  galls.  The  acids  have  lefs  affinity 
for  tannin  than  for  gelatine  ;  and,  in  cafes  where  compounds 
of  the  acids  and  tannin  are  a<5ted  on  by  dilution  of  gelatine,  an 
equilibrium  of  affinity  is  eftabli filed,  in  confequence  of  which, 
by  far  the  greateft  quantity  of  tannin  is  carried  down  in  the  in- 
foluble  combination.  The  different  neutral  falts  have,  com. 
paratively,  feeble  powers  of  attract ion  for  the  tanning  principle ; 
but,  that  the  precipitation  they  occafion  in  adringent  folutions. 
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is  not  (imply  owing  to  the  circumfiance  of  their  uniting  to  a 
portion  of  the  water  which  held  the  vegetable  fubftances  in  fo- 
lution,  is  evident  from  many  fads,  betides  thofe  which  have 
been  already  Hated.  The  folutions  of  alum,  and  of  fome 
other  falts  which  are  lefs  foluble  in  water  than  tannin,  pro¬ 
duce,  in  many  afiringent  infufions,  precipitates  as  copious  as 
the  more  foluble  (aline  matters  ;  and  fulphate  of  lime,  and  other 
earthy  neutral  compounds,  which  are,  comparatively  (peaking, 
infoluble  in  water,  fpeedily  deprive  them  of  their  tanning 
principle. 

From  the  different  facts  that  have  been  Hated,  it  is  evident  's  not  always 
that  tannin  may  exiff  in  a  Hate  of  combination  in  different  fub- ^ 
Hances,  in  which  its  pretence  cannot  be  made  evident  by 
means  of  folution  of  gelatine;  and,  in  this  cafe,  to  detect  its 
exi Hence,  it  is  neceffary  to  have  recourfe  to  the  adion  of  the 
diluted  acids. 

In  confidering  the  relations  of  the  different  fads  that  have  Skins  in  tanning 
been  detailed,  to  the  proceffes  of  tanning  and  of  leather-making,  Matter  ^ x tr a ^ ^ v e 
it  will  appear  fufficiently  evident,  that  when  Hein  is  tanned  in 
aHringent  infufions  that  contain,  as  well  as  tannin,  extractive 
matters,  portions  of  thefe  matters  enter,  with  the  tannin,  into 
chemical  combination  with  the  Hein.  In  no  cafe  is  there  any 
realon  to  believe  that  gallic  acid  is  ablorbed  in  this  procefs ; 
and  M.  Seguin’s  ingenious  theory  of  the  agency  of  this  lub- 
ffance,  in  producing  the  deoxigenation  of  (kin,  feems  fup- 
ported  by  no  proofs.  Even  in  the  formation  of  glue  from 
fkin,  there  is  no  evidence  which  ought  to  induce  us  to  fuppofe 
that  it  lofes  a  portion  of  oxigen  ;  and  the  efi'ed  appears  to  be 
owing  merely  to  the  feparation  of  the  gelatine,  from  the  fmall 
quantity  of  albumen  with  which  it  was  combined  in  the  orga- 
nifed  form,  by  the  folvent  powers  of  water. 

The  different  qualities  of  leather  made  with  the  fame  kind  and  the  leather 
of  (kin,  feem  to  depend  very  much  upon  the  different  quantities  affededTyiq 
of  extradive  matter  it  contains.  The  leather  obtained  by  means 
of  infuHon  of  galls,  is  generally  found  harder,  and  more  liable 
to  crack,  than  the  leather  obtained  from  the  infufions  of  barks  ; 
and,  in  all  cafes,  it  contains  a  much  larger  proportion  of  tannin-, 
and  a  fmaller  proportion  of  extradive  matter. 

When  (kin  is  very  flowly  tanned  in  weak  folutions  of  the  Soft  durable 
barks,  or  of  catechu,  it  combines  with  aconfiderable  proportion  ^°W 

of  extradive  matter  ;  and,  in  thefe  cafes,  though  the  increafe 

of 
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of  weight  of  the  tkin  is  comparatively  fmall,  yet  it  is  rendered 
perfeCt  v  inloluble  in  water ;  and  is  found  (oft,  and  at  the  fame 
time  flrong. 

Tiie  fat  m  ated  aflringent  infufions  of  barks  contain  much  lefs 
extractive  matter,  in  proportion  to  their  tannin,  than  the  weak 
infufions  ;  and,  when  1km  is  quickly  tanned  in  them,  common 
experience  Ihows  that  it  produces  leather  lefs  durable  than  the 
leather  tlovvly  formed. 

Befides,  in  the  cafe  of  quick  tanning  by  means  of  infufions 
opinion  in  favour  0f  barks,  a  quantity  of  vegetable  extractive  matter  is  loll  to  the 
feeling  of  the  manufacturer,  which  might  have  been  made  to  enter  into  the 
leather  probably  compofition  of  his  leather.  Thele  obfervations  lliow,  that  there 
is  forne  foundation  for  the  vulgar  opinion  of  workmen,  con¬ 
cerning  what  is  technically  called  th ajeediii”  of  leather  in  the 
flow  method  of  tanning  ;  and,  though  the  proceffes  of  the  art 
may  in  fome  cafes  be  protracted  for  an  unneceflary  length  ot 
time,  yet,  in  general,  they  appear  to  have  arrived,  in  con- 
fequence  of  repeated  practical  experiments,  at  a  degree  of 
perfection  which  cannot  be  very  far  extended  by  means  of  any 
elucidations  of  theory  that  have  as  yet  been  made  known. 

On  the  firlt  view  it  appears  Angular  that,  in  thofe  cafes  of 

tanning  where  extractive  matter  forms  a  certain  portion  of  the 

leather,  the  increafe  of  weight  is  lefs  than  when  the  Ikin  is 

combined  with  pure  tannin  ;  but  the  fact  is  eafily  accounted  for^ 

when  we  confider  that  the  attraction  of  Ikin  for  tannin  mult  be 

probably  weakened  by  its  union  with  extractive  matter  ;  and, 

whether  vvefuppofe  that  the  tannin  and  extractive  matter  enter 

together  into  combination  with  the  matter  of  Ikin,  or  unite  with 

feparate  portions  of  it,  (till,  in  either  cafe,  the  primary  attraction 

of  tannin  for  Ikin  mult  be,  to  a  certain  extent,  diminifhed 

Vegetables  are  In  examining  aftringent  vegetables  in  relation  to  their  powers 

ot  value  tor  .an- tanm  ikj  jt  js  neceflary  to  lake  into  account,  not  only 
mng  not  merely  °  J  #  J 

the  quantity  they  contain  of  the  fubjiunce  precipilable  by  gela¬ 
tine,  butlikewife  the  quantity,  and  the  nature,  of  the  extractive 
matter;  and,  in  cafes  of  comparifon,  it  is  eflential  to  employ 
infufions  of  the  fame  degree  of  concentration. 

It  is  evident,  from  the  experiments  detailed  in  the  1 1  Id  fec- 
tion,  that  of  all  the  aflringent  fubflances  which  have  been  as 
yet  examined,  catechu  is  that  which  contains  the  largefl  pro¬ 
portion  of  tannin;  and,  in  fuppoting,  according  to  the  common 
eflimation,  that  from  four  to  five  pounds  of  common  oak  bark 

are 


ling 
by  the  matter 
that  glue  can 
precipitate. 


Catechu  is  the 
wi'ft  powerful 
tanning  material. 
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are  required  to  produce  one  pound  of  leather,  it  appears,  from 
the  various  fynthetical  experiments,  that  about  halt  a  pound  of 
catechu  would  anfvver  the  fame  purpofe  *. 

Alfo,  allowing  for  the  difference  in  the  competition  of  the  Its  comparative 
different  kinds  of  leather,  it  appears,  from  the  general  detail  of 
faffs,  that  one  pound  of  catechu,  for  the  common  ufes  of  the 
tanner,  would  be  nearly  equal  in  value  lo  2-~  pounds  of  galls, 
to  7  y  pounds  of  the  bark  of  the  Leieeffer  willow,  to  1  I  pounds 
of  the  bark  of  the  Spamfli  chelnut,  to  18  pounds  of  the  baik  of 
the  elm,  to ‘21  pounds  of  the  bark  of  the  common  willow,  and 
to  3  pounds  of  fumach. 

Various  menftruums  have  been  propofed  for  the  purpofe  oi  Lim?  a^d  other 

...  .  .  .  r  r  ■  i  n  additions  are 

expediting  and  improving  the  procels  of  tanning,  and,  amonglt  probably  hurt* 

them,  lime-water  and  the  folutions  of  pearl-afh  :  tut,  as  thefefuJ. 

two  fubtfances  form  compounds  w  ith  tannin  which  aie  not  de- 

compolable  by  gelatine,  it  follows  that  their  effects  muff  be 

highly  pernicious;  and  tiiere  is  very  litile  reafon  to  luppofe, 

that  any  bodies  wili  be  found  which,  at  the  fame  time  that  they 

increafe  the  folubility  of  tannin  in  water,  will  not  likewife  di- 

minifli  its  attraffion  tor  1km. 


VI. 


An  eafy  Method  of  raijing  Water  for  the  Purpofes  of  Refrigeration 
in  Dift tileries,  Steam  Condenfers,  &e.  By  Sir  A.  N.  Edel- 
crantz.  Communicated  by  the  Inventor. 


method  exhibited  in  the  fketch.  Fig.  II.  Plate  IV.  Introduction* 
being  capable  of  laving  near  thirty  feet  of  the  height  to  which 
water  may  be  required  to  be  pumped,  for  the  ufes  mentioned 
in  the  title,  appeared  too  Ample  and  ingenious,  when  the  learn¬ 
ed  inventor  did  me  the  honour  to  mention  it  in  converlation, 
for  me  not  to  require  permiflion  to  communicate  it  to  my 
readers. 


*  This  eftimation  agrees  very  well  with  th^  experiments  lately 
made  by  .Mr.  Purkis,  upon  the  tanning  powers  of  Bombay  catechu 
in  the  proceffes  of  manufacture,  and  which  he  has  permitted  me  to 
mention.  Mr.  Purkis  found,  by  the  refults  of  different  accurate 
experiments,  that  one  pound  of  catechu  was  equivalent  to  Even  or 
eight  of  oak  bark. 

3  If 
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The  principle  of 
the  fyphon  ap¬ 
plied  to  produce 
a  current  of 
water  through  a 
worm  tub. 


Dffcription  of 
the  apparatus. 


Whether  the 
efcape  of  gas 
would  prevent  or 
impede  the 
effeft. 


If  the  worm  tube  were  open  at  the  top  as  ulual,  it  is  evident 
that  all  the  water  employed  for  cooling,  would  require  to  be 
raifed  by  fame  mechanic  force  as  high  as  the  furface  ;  fuppofe 
twenty  feet.  But  as  this  water  is  not  wanted  for  ule  at  that 
elevation,  but  is  only  required  to  give  out  its  heat,  and  then 
fall  down  again  ;  it  is  clear  that  this  fall  may  be  applied  to 
raife  a  confiderable  portion  of  what  is  to  follow.  Various 
means  might  be  deviled  for  fueh  an  application  ;  the  fimpleft 
and  molt  effectual,  no  doubt,  is  that  to  which  Sir  A.  N.  lias 
given  the  preference,  namely  to  convert  the  whole  apparatus 
into  a  fyphon. 

Suppofe  the  worm  tub  to  be  clofed  at  top;  the  cold  water 
conveyed  into  it  at  the  bottom  from  the  velfel  A,  and  carried  off 
heated  at  top  by  the  pipe  B  into  the  overflowing  velfel  C. 
Let  us  fuppofe  the  level  in  A  to  be  two  feet  higher  than  that 
in  C,  and  a  current  will  be  kept  up  through  the  whole  fluid  as 
long  as  may  bedeflred. 

It  mull  occur  to  the  experienced  engineer  that  gas  or  air 
will efcape  from  the  water,  efpecially  when  heated  and  defended 
from  the  prefliire  of  the  atmofphere.  But  this  may  be  obviated 
by  attending  to  a  few  neceffary  circumllances.  Full,  the 
elevation  need  not  be  very  great,  and  lefs  gas  will  efcape  ; 
fecondly,  the  temperature  may  be  kept  down  by  a  large 
current  through  pipes  of  confiderable  diameter  ;  and  thirdly, 
it  is  pradicable  by  various  contrivances,  that  an  interior  float 
fhall  give  notice  when  the  gas  has  lowered  the  furface  of  the 
water  beneath  it  to  a  certain  point,  and  this  may  either  warn 
an  attendant  to  pump  it  out,  or  it  may  di (charge  an  apparatus 
to  produce  the  fame  effed  without  the  immediate  exertion  of 
labour  each  individual  time. 

Concerning  thefe  and  other  fecondary  points,  I  fliall  not, 
however,  enlarge  ;  having  enough  to  regret  from  the  neceffary 
imperfedion  of  this  defeription,  taken  from  the  converfation 
of  the  inventor,  inflead  of  being  given  in  his  own  words. 

W.  N. 


# 
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VII. 

Defcription  of  a  new  Padlock  of  Security  with  Combinations.  By 

Citizen  Regnier.* 


The  intention  of  this  padlock  is  to  fecure  portmanteaus,  cloak  Defcription  of  a 
bags,  and  other  packages  in  themoft  complete  manner,  and  to  bination°*  C°m" 
ferve  occationally  as  defences  to  the  key-holes  of  the  doors  of 
apartments. 

The  padlock  is  compofed  of  four  circular  pieces  of  brafs, 
on  which  are  engraven  the  twenty-four  letters  of  the  alphabet. 

The  four  pieces  are  moveable  on  their  axes  by  turning  them  - 
with  the  finger  in  order  to  produce  the  combination  by  which 
it  is  opened. 

The  combination  of  the  manufadlurer  is  the  word  ROME  : 
when  this  word  is  brought  into  a  correct  line  with  the  two  marks 
on  the  edges  of  the  two  fteel  plates  FF,  which  form  the  ex¬ 
ternal  part  of  the  padlock,  thofe  two  plates  can  be  (eparated 
a  little  from  each  other,  and  the  clafp  of  the  lock  can  be  opened 
by  the  hinge. 

The  fame  procefs  is  ufed  to  fafien  it,  with  this  difference, 
that  the  two  external  plates  2re  preffed  together  fo  as  to  con¬ 
fine  the  bow  or  clafp  of  the  lock  in  its  cell  at  G  ;  after  which, 

the  combination  is  to  be  fhifted  fo  that  the  characters  fhall  no 

« 

longer  form  the  fame  word  in  the  before-mentioned  line. 


/ 


The  Method  by  which  the  Poffejfor  may  difpofe  the  Padlock  to  a6t 

by  a  new  Combination ,  which  cannot  be  known  to  any  other 

Perfon  : 

1 .  A  ferew  is  taken  out,  which  paffes  through  the  centre  of 
the  plates  FF. 

2.  The  combination  which  it  is  intended  to  fet  afide,  namely, 
that  which  opens  the  lock  at  prefent  muff  be  duly  arranged. 

3.  The  marked  circular  pieces  or  rings  muff  be  taken  off 
from  four  plates  of  brafs  which  conffitute  the  central  part, 
and  together  form  the  centre-piece  of  the  meebanifm. 

4.  Lafily,  The  rings  muff  be  replaced  on  the  centre  pieces, 
each  according  to  the  letter  the  poffeffor  may  have  chofen. 

For  example:  If  you  would  adopt  the  word  LOCK  for  the 
combination,  the  letter  L  of  the  firft  ring  muff  be  placed  over 


*  Tranflated  from  a  paper  circulated  by  the  conftruefor. 


or 
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Defer! ption  of  a  or  upon  a  fmall  fleel  tooth,  which  is  attached  to  the  firft  interior 
padlock  of  com-  cylinder ;  the  letter  O  of  the  fecond  ring  on  the  tooth  of  the 
fecond  cylinder;  the  letter  C  of  the  third  ring  on  the  tooth  of 
the  third  cylinder ;  and  laftly,  the  letter  K  of  the  fourth  tooth 
on  the  fourth  cylinder. 

By  this  means  the  word  lock  is  fet  up  and  becomes  the  com* 
bination  of  the  lock,  and  the  word  Home  no  longer  produces 
the  difpofition  of  parts  required  for  the  difengagement. 

After  this  operation  the  ferew  mud  be  replaced  in  the  centre 
of  the  plate ;  this  ferew  does  not  contribute  to  the  drength  of 
the  mechanifm  ;  but  is  ufed  merely  to  allow  the  exact  fpace 
neceffary  for  opening  the  padlock,  and  to  prevent  the  fepara- 
tion  of  the  rings  from  the  central  parts  in  the  common  ufe  of 
the  lock. 

Method  of  ufing  this  Lock  as  a  Defence  to  the  Key-hole  of  a  Door, 

A  ring  ftaple  A,  having  a  wood  ferew,  is  fixed  to  the  door 
above  the  key-hole  or  efcutcheon  of  the  lock. 

A  fecond  ring  C  is  fixed  perpendicularly  beneath  the  other. 

A  cylindrical  tube  of  iron  D,  in  the  form  of  a  bolt,  is  plac  ed 
vertically  in  the  ring  of  thefe  ferew  flaples.  At  the  lower 
end  of  the  tube  is  an  aperture,  through  which  the  padlock  is 
inferted,  fo  that  the  tube  or  bolt  cannot  be  railed  or  taken 
out. 

By  this  contrivance  the  key-hole  of  the  lock  is  completely 
defended,  and  the  introdufiion  of  a  pick-lock  or  falfe  key  is 
rendered  morally  impoffible.  For  the  mechanifm  prefents 
33 1 ,776  combinations,  *  forming  33  1,775  different  obdacles, 
to  prevent  the  removal  of  this  defence  by  any  per fon  unac¬ 
quainted  with  the  fecret  of  the  proprietor. 

If  it  be  apprehended  that  the  word  of  the  combination  may 
be  forgotten,  it  will  be  eafy  to  write  and  dilguife  it  in  many 
different  ways,  without  any  rilk  of  difeovery  :  for  example. 


The  letter  L,  or  eleventh  letter  of  the  alphabet  £. 

will  be  written  1 1 . 
The  letter  O,  or  fourteenth  letter  -  -  -  -  1 1-. 

The  letter  C,  or  third  letter  3. 

The  letter  K,  or  tenth  letter  -  -  -  10. 


Total  (expreffed)  £.  33. 


Thi* 


*  Number  equal  to  the  4th  power  of  24. 
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This  little  calculation  will  appear  to  any  other  perfon  to  be 
a  common  account,  but  it  is  to  the  proprietor  a  memorandum 
by  which  he  will  perfectly  recollect  that  the  firft  letter  of  his 
combination  is  the  eleventh  of  the  alphabet,  that  the  fecond 
is  the  fourteenth,  and  to  of  the  reft. 

REMA  R'K  S . 

This  padlock  appears  at  firft  fight  fimilar  to  that  contrived 
by  Cardan  ;  but  we  know  that  his  was  not  capable  of  having 
its  combinations  changed;  whence  it  refults  that  the  manufac¬ 
turer,  the  retailer,  and  every  other  perfon  who  may  have  feen 
it  opened,  can  themfelves  open  it  with  the  fame  facility  as  the 
proprietor  himfelf.  The  notches  which  produce  the  opening 
may  be  alfo  difcovered  by  the  feel;  our  lock  has  falfe  notches 
cut  in  the  centre-piece  of  the  mechanifm  which  prevent  the  dif- 
covery  of  the  real  one. 

Lafily,  The  clafp  of  this  padlock  is  made  of  hardened  and 
tempered  fteel,  to  prevent  its  being  eafily  cut  by  an  ordinary 
file.  It  is  annealed  fo  far  only  as  to  prevent  its  breaking. 

Annotation.  W.  Ah 

The  remaining  part  of  this  paper  contains  the  addrefs  of  the 
inventor  and  vendor,  C.  Regnier,  ci  devant  Jacobins ,  Itue  Do¬ 
minique,  F.  St.  Germain  a  Paris,  and  alfo  a  certificate  of  ho¬ 
nourable  mention,  &c.  from  the  Athenee  des  Arts. 

The  lock  of  Cardan  confiffs  of  the  four  vifible  circular  parts 
carrying  the  alphabet.  Thefe  as  well  as  the  central  parts  of 
the  prelent  lock  are  perforated  half  way  through  their  centers 
by  an  hole,  and  quite  through  by  a  fmaller  hole,  in  the  fide  of 
which  laft  there  is  a  notch  extended  to  the  circumference  of 
the  larger  hole.  All  the  four  pieces  are  placed  upon  a  central 
pin,  which  has  fide  projections  anfwering  refpeCtively  to  the 
notches,  but  occupying  the  fpace  of  the  larger  hole  while  the 
lock  is  clofed.  From  this  conftruCtion  it  is  evident  that  the 
lock  cannot  be  opened  unlefs  every  one  of  the  notches  be  placed 
oppofile  its  projection;  that  this  pofition  or  placing  is  fettled 
by  the  maker,  and  not  variable ;  and  that  the  lock  is  liable  to  be 
opened,  though  not  eafily,  by  the  tentative  procefs  defcribed 
at  p.  201  of  our  laft  volume. 

Cit.  Regnier  has  perfected  the  lock  of  Cardan  by  making 
the  fy Item  of  the  alphabet  moveable  with  regard  to  the  inter¬ 
nal 
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Defcription  of  a  rial  notch  at  the  pleafure  of  the  pofTefibr,  and  alfo  by  making1 

padlock  of  com-  groves  or  fma{j  notches  on  the  face  of  each  central  piece, 
bination.  ®  # 

which  anlvver  the  purpole  of  the  teeth  recommended  at  the 
page  lall:  quoted,  by  preventing  the  rings  from  being  turned 
round  while  any  pull  is  made  againft  the  clofure. 

I  find  fome  obfeurity  in  his  defcription  of  the  manner  of 
connecting  the  central  piece  and  the  external  engraved  part. 
From  the  operation,  I  apprehend,  I.  that  each  ring  has  a 
number  of  notches  at  its  inner  furface,  that  anfwer  to  the  letters 
on  its  outer  face;  2.  that  each  central  round  piece  fits  the 
cavity  of  its  ring,  and  is  prevented  from  turning  by  a  tooth 
which  it  lodges  in  one  of  the  notches;  3.  that  when  all  the- 
four  teeth  are»ranged  in  a  line  between  F  and  F,  the  lock  will 
open;  and  therefore,  4.  when  any  particular  letter  is  placed 
over  the  tooth,  that  letter  becomes  the  effective  letter  for  its 
own  ring. 


Former  paper 
of  the  author, 
and  of  Monge 


VIII. 

Obfervations  on  the  Quantity  of  horizontal  Refraction ;  with  a 
Method  of  meafuring  the  Dip  at  Sea.  By  William  Hyde 
Wollaston,  M,  D.  F.  R.  S .* 

In  a  Paper  which  I  fome  time  fince  prefented  to  this  Society, 
(printed  in  the  Phil.  Tranf.  for  1800,)  I  endeavouredtoalcer- 
upon  horizontal  tain  the  caufes,  and  to  explain  the  various  cafes,  of  horizontal 
rtTradhon.  refraCtion,  which  1  had  either  obferved  myfelf,  or  had  feen 
deferibed  by  others. 

At  the  time  of  writing  that  eflay,  I  had  not  met  with  the 
Me  moires  fur  I’Egypte,  pu  bl  i  filed  but  a  fhort  time  before;  and 
I  was  not  aware  that  an  account  had  been  given  by  M.  Monge, 
of  the  phenomenon  known  to  the  French  by  the  name  of 
mirage ,  which  their  army  had  daily  opportunities  of  feeing,  in 
their  march  through  the  deferts  of  Egypt. 

In  the  perufal  of  this  memoir,  I  could  not  fail  to  derive 
inftruCtion  from  the  information  it  contained;  but,  as  the  faCts 
related  by  him  accord  entirely  with  the  theory  that  1  had 
advanced,  I  was  by  no  means  induced  to  adopt  the  explana¬ 
tion  that  he  has  propofed,  in  preference  to  my  own. 


*  From  the  Philofophical  Tranfattions  for  1803. 
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The  definite  reflecting  furface  which  he  fuppofes  to  take  Obje&ion  to  the 
place  between  two  flrala  of  air  of  different  dentity,  is  by  no  t^ieor>'  of Mon^e. 
means  confident  with  that  continued  afcent  of  rarefied  air 
which  lie  himfelf  admits  ;  and  the  explanation  founded  on  this 
hypothefis  will  not  apply  to  other  cafes,  which  may  all  be 
fatisfa&orily  accounted  for,  upon  the  fuppofition  of  a  gradual 
change  of  denfity,  and  lucceflive  curvature  of  the  rays  of  light 
by  refraction. 

I  have  fince  learned  that  the  fame  fubjedt  has  alfo  been  ably  The  fubjeft  well 
treated  by  Mr*  Woltman,  in  Gilbert’s  Annalcn  dcr  Phyfik ;  ^  ^olt;- 

but  I  have  to  regret  that  his  difiertation,  as  well  as  that  of 
Gruber,  in  the  fame  Annals,  were  written  in  a  language  that 
was  unknown  to  me,  and  that  I  could  not  avail  myfelf  of  the 
afii fiance  that  I  might  otherwife  have  received  from  their 


refearches. 

When  I  formerly  engaged  in  this  inquiry,  being  imprefied 
with  the  advantage  to  be  derived  from  it  to  nautical  aftronomy, 
on  account  of  the  variations  in  the  dip  of  the  apparent  horizon, 
from  which  all  obfervations  of  altitude  at  fea  mud  neceffarily 

j 

be  taken,  I  fuggefted  the  expediency  of  a  feries  of  obfervations, 
to  be  made  by  a  perfon  attentive  to  thole  changes  of  tempera¬ 
ture  or  moifture  of  the  atmolphere,  on  which  he  might  find  the 
depreffion  of  his  horizon  principally  to  depend.  I  had  at  that 
lime  no  expectation  that  I  could  myfelf  purfue  this  fubjcdt 
farther  to  any  ufeful  purpofe,  having  little  profpedt  of  reliding 
for  a  fuflicient  length  of  time  in  view  of  the  fea,  and  feeing  no 
other  method  by  wdiich  the  lame  end  might  be  accompli  Hied. 
I  have,  however,  fince  that  time,  found  means  to  fatisfy  myfelf, 
by  obfervations  over  the  furface  of  the  Thames,  that  although 
the  quantity  of  refraction  varies  in  general  with  any  change  of 
the  thermometer  or  hygrometer,  yet  the  law  of  thefe  variations 
is  not  altogether  fo  fimple  as  I  had  hoped  it  might  be  found. 

I  fhall,  on  the  prcfent  occafion,  firft  relate  the  facts  on  which 
this  opinion  is  founded,  and  which  are  in  tbemfelves  fufficiently 
remarkable,  on  account  of  the  unexpected  quantity  of  refraction 
obfervable  over  a  fiiort  extent  of  water ;  I  {hall,  in  the  next 
place,  lliew  that  the  exact  determination  of  the  concurrent 
changes  of  the  atmofphere  are  of  lefs  value,  and  their  irregu¬ 
larities  of  lefs  confequence,  than  I  had  conceived,  as  there  is  a 
very  ealy  method  whereby  the  quantity  of  dipat  fea  may  be  at 
any  time  correctly  meafured ;  and  therefore  the  end  which  I 
fought  by  indirect  means,  may  be  at  once  diredtly  attained. 


Obfervations 
over  the  furface 
of  the  Thames. 


Narrative. 


The 
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Apparent  diftor- 
tion  of  the  parts 
of  vefiels  feen 
over  the  furface 
ot  the  Thames. 


Thefe  efFe&s 
are  diffeient 
fro  m  what 
might  be  caufed 
bj  reflection. 


They  appear 
referrible  to  an 
higher  tempera 
iuie  in  the 


QUANTITY  OF  HORIZONTAL  REFRACTION. 

1  ho  firfi  infiance  that  occurred  to  me,  of  obfervable  refrac¬ 
tion  over  the  furface  of  the  Thames,  was  wholly  accidental. 

I  was  titling  in  a  boat  near  Chelfea,  in  fuch  a  pohtion  that 
my  eye  was  elevated  about  half  a  yard  from  the  lurface  of  the 
water,  and  had  a  view  over  its  furface,  that  probably  tome- 
what  exceeded  a  mile  in  length,  when  I  remarked  that  the 
oars  of  feveral  barges  at  a  diftance,  that  were  then  coming 
up  with  the  tide,  appeared  bent  in  various  degrees,  according 
to  their  di dance  from  me.  The  mofl  diftant  appeared  nearly 
in  the  form  reprefented,  Plate  I.  Fig.  1.  dd  being  my  vifible 
horizon  by  apparent  curvature  of  the  water;  ab  the  oar  itfelf 
in  its  inclined  pofilion  ;  and  be  an  inverted  image  of  the  por¬ 
tion  be.  By  a  little  attention  to  other  boats,  and  to  buildings 
on  fhore,  I  could  difeern  that  the  appearance  of  all  difiant 
objtds  feen  near  the  furface  of  the  water  was  affected  in  a 
iimilar  manner,  but  that  fcarcely  any  of  them  afforded  images 
fo  perfe6lly  difiind  as  the  oblique  line  of  an  oar  dipped  in  the 
water. 

A  perfon  prefent  at  the  time  (as  well  as  fome  others  to 
whom  I  have  fince  related  the  circumftance)  was  inclined  to 
attribute  the  appearance  to  reflection  from  the  furface  of  the 
water  ;  but,  by  a  moderate  fhare  of  attention,  a  very  evident 
difference  may  be  difeovered  between  the  inverfion  occafidned 
by  reflection,  and  that  which  is  caufed  by  atmofpherical  refrac¬ 
tion.  In  cafes  of  reflection,  the  angles  between  the  object  and 
image  are  fliarp,  the  line  of  contad  between  them  ftraightand 
well  defined,  but  the  lower  part  of  the  image  indefinite  and 
confufed,  by  means  of  any  flight  undulation  of  the  water.  But, 
when  the  images  are  caufed  by  refradion,  the  confines  of  the 
objed  and  its  inverted  image  are  rounded  and  indiflind,  and 
the  lower  edge  of  the  image  is  terminated  by  a  flraight  line  at 
the  furface  of  the  water.  In  addition  to  thefe  marks  of  dilfe- 
rence,  there  is  another  circum fiance  w'hich,  if  attended  to, 
mull  at  once  remove  all  doubt ;  for,  by  bringing  the  line  of 
fight  near  to  the  furface  of  the  water,  boats  and  other  fmali 
objeds  are  found  to  be  completely  hidden  by  an  apparent  hori¬ 
zon,  which,  in  fo  fhort  a  difiance,  cannot  be  owing  to  any 
real  curvature  of  the  water,  and  can  arifo  folely  from  the  bend¬ 
ing  of  the  rays  by  refradion. 

When  I  refieded  upon  the  caufes  which  were  probably  in- 
ftrumcntal  in  the  produdion  of  thefe  phenomena,  they  appeared 

referrible 
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referrible  to  difference  of  temperature  alone.  After  a  fuccef-  water,  which 

fion  of  weather  fo  hot  that  the  thermometer,  during  one  month  Cated  to^the^1 

preceding,  had  been  12  times  above  80°,  and  on  an  average  of  loweft  ttratum of 

the  month  at  68°,  the  evening  of  that  day  ( Auguft  22,  1800)  i^Vfra^lve3 

was  unufually  cold,  the  thermometer  being  55°.  The  waterpower* 

might  be  fuppofed  to  retain  the  temperature  it  had  acquired 

during  a  few  weeks  preceding,  and,  by  warming  the  ftratum  of 

air  immediately  contiguous  to  it,  might  caufe  a  diminution  of 

its  refraCtive  denfity,  fufhcient  to  effect  this  inverted  curvature 

of  the  rays  of  light,  in  the  manner  formerly  explained.  As  I 

was  at  that  time  unprovided  with  inftruments  of  any  kind,  I 

had  it  not  in  my  power  to  eftimate  the  quantity  of  refraction,  or 

temperatures;  and  can  only  fay  that,  to  my  hand,  the  water 

felt  in  an  uncommon  degree  warmer  than  the  air. 

Being  thus  furnilhed  with  an  unexpected  field  for  obferva- Particular  ac¬ 
tion,  I  from  that  time  took  fuch  opportunities  as  limilar  changes  c°urnt  of  the 

.  •  ,  Qpfsry 

of  the  weather  afforded  me,  of  examining  and  meafuring  the 
quantities  of  refraCtion  that  might  be  difcovered  by  the  fame 
means  over  another  part  of  the  river,  that  I  found  moft  fuited 
to  my  convenience. 

The  fituation  from  which  the  greater  part  of  my  obfervations 
wrere  made,  was  at  the  S.  E;  corner  of  Somerfet  houfe.  The 
view  from  this  fpot  extends  under  Blackfriars  bridge,  towards 
London  bridge,  upwards  of  a  mile  in  length,  and  in  the  oppo- 
lite  direction  through  Weftminfter  bridge,  which  is  three 
quarters  of  a  mile  diftant. 

Such  difiances  are  however  by  no  means  neceffary ;  and  in¬ 
deed  the  air  over  the  river,  in  cold  weather,  is  generally,  or 
at  lead  very  frequently,  not  fufficiently  clear  for  feeing  difiinCtly 
to  fo  great  diffances.  For,  lince  the  w'inds  which  are  moft 
likely  to  effeCt  a  fufhcient  change  of  temperature,  on  account 
of  their  coldnefs,  are  ulually  from  the  E.  orN.  E.  the  principal 
fmoke  of  the  town  is  then  brought  in  that  direction,  and  hovers, 
like  a  denfe  fog  over  the  courfe  of  the  river.  This  circum- 
fiance  deprived  me  of  many  opportunities  which  the  changes 
of  the  thermometer  indicated  to  be  favourable  for  my  purpole, 
and  obliged  me  often  to  make  ufe  of  fhorter  diftances  than  T 
fhould  other  wife  have  chofen,  by  bringing  the  line  of  fight  as 
near  as  I  could  to  the  furface  of  the  water. 

For  this  purpofe,  I  had  a  plane  refleCtor  fitted  to  theobjeCt- 
cnd  of  a  fmall  pocket  telefcope,  at  an  angle  of  45°,  fo  thgt, 
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when  the  telefcope  was  held  vertically,  it  gave  a  horizontal 
view  at  any  level  that  was  found  mod  eligible.  When  the 
water  lias  been  calm,  I  have  obfervcd  that  the  greateft  refrac¬ 
tion  was  vifible  within  an  inch  or  twroof  its  furface,  and  I  have 
then  feen  a  refraction  of  fix  or  feven  minutes  in  the  fpace  of 
300  or  400  yards  :  at  other  times,  I  have  found  it  greateft  at 
the  height  of  a  foot  or  two  ;  but,  in  this  cafe,  a  tar  more  ex- 
ten  five  view  becomes  nccetfary. 

The  firft  meafures  that  I  took  were  on  (he  23d  of  September, 
1800.  The  water  was  2|°  warmer  than  the  air,  and  I  found 
a  refraCtion  of  about  4'. 

Oct.  17.  The  difference  of  temperature  was  3°,  and  the 
refraCtion  3  . 

OCt.  22.  The  water  was  1J~°  warmer  than  the  air,  yet  the 
quantity  of  refraCtion  did  not  exceed  3 . 

The  fmallnefs  of  the  quantity  of  refraCtion  upon  this  occa- 
tion,  I  attributed  to  the  drynefs  of  the  atmofphere,  conjecturing 
that  a  rapid  evaporation  might  in  great  meafure  counteract 
that  warmth  which  the  water  would  othervvife  have  commu¬ 
nicated  to  the  air. 

From  that  time,  therefore,  I  have  noted  not  only  the  heights 
of  the  thermometer  in  the  water  and  in  the  air,  but  have  added 
alfo  the  degrees  of  cold  produced  by  keeping  the  bulb  of  it 
moiftened  for  a  fufficient  time  to  render  it  flatronary.  In  con¬ 
firmation  of  my  conjecture  refpeCting  the  drynefs  of  OCt.  22, 
I  have  alfo,  in  the  following  Table,  which  comprifes  the  whole 
of  my  obfervations,  inferted  a  column  from  the  Regifter  kept 
at  the  apartments  of  the  Royal  Society,  containing  the  heights 
of  the  hygrometer,  on  thofe  mornings  when  my  obfervations 
were  made. 


TABLE. 
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TABLE. 


At  3,  A.  M. 

Air. 

Water. 

Diffe- 

Refrac  * 

Cold  by 

Hygro- 

rence. 

tion. 

evaporation. 

meter. 

1800.  Sept.  23 

57 

SO  1° 

<1  i  o 
°z 

4' 

— 

72° 

oa.  17 

46  4 

49  f 

3 

3 

— 

72 

22 

38 

49  i 

Iff 

3 

— 

67 

Nov.  1 

41 

45  i 

4.1 

8 

1° 

z 

76 

4 

43J 

46  J 

3 

3  - 

H 

72 

5 

37 

45 

8 

8  + 

i 

69 

12 

44| 

48  £ 

4 

i  T 

H 

'  73 

J3 

40 

44  £ 

H 

5 

i 

z 

76 

1801.  June  13 

30 

63 

13 

9  + 

5 

65 

22 

55 

61 

6 

6 

65 

23 

55 

62 

7 

6 

H 

65 

24 

55 

61 

6 

5 

3 

67 

Sept.  8 

60 

64 

4 

7 

2 

78 

9 

64 

64| 

3 

4- 

5 

3 

74 

10 

58 

64 

6 

7 

2 

70 

12  o’clock,  10 

63 

64 

1 

2 

Tab’e  of  obfer* 
vations; 


From  a  review  of  the  preceding  Table  it  will  be  found,  upon  The  dip  of  the 

the  whole,  that  when  the  water  is  warmer  than  the  air,  fome  vV?,b!e  f?onzo” 

.  .  will  be  increaled 

mcreaie  of  depreflion  of  the  horizon  may  be  expected  ;  but  by  the  water 
that  its  quantity  will  be  greatly  influenced,  and  in  general  bein£warmer 

r  r  ,  C  r  than  the  air; 

diminilhed,  by  drynels  of  the  atmofphere.  and  diminilhed 

It  appears,  however,  that  no  obfervable  regularity  is  dedu-(more  confider- 
cible  from  the  meafures  above  given  ;  but  that  the  quantity,  ^*^eb^,ynef8 
on  fome  occafions,  is  far  different  from  what  the  flates  of  the  The  meafures 
thermometer  and  hygrometer  would  indicate.  On  the  9th  0f ‘nd‘cate  btt^ 

.  .  .  any  practical 

September,  for  inflance,  the  difference  of  temperature  is  on!y]aWii 
and  the  evaporation,  to  counteradt  this  flight  excefs  of 
warmth,  produced  as  much  as  3°  of  cold;  neverthelefs,  the 


refradlion  vifible  was  full  5' .  In  this  obfervation  I  think  that 


I  could  not  be  miftaken,  as  the  water  was  at  the  time  perfectly 
calm,  the  air  uncommonly  clear,  and  I  had  leifure  to  pay  par¬ 
ticular  attention  to  fo  unforefeen  an  occurrence. 

This  one  inflance  appears  conformable  to  the  opinion  enter-  Solution  of 
tained  by  Mr.  Huddart,  and  by  M.  Monge,  that,  under  fome  m01^ure 
circumflances,  the  folution  of  water  in  the  atmofphere  caufes  a  ^nf  quencc^ 
decreafe  in  its  refractive  power ;  but,  on  no  other  occafion 
have  I  been  induced  to  draw  a  fimilar  inference, 

E  2 


The 
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It  is  not  likely 
that  fo  great  a 
variation  of  ihe 
dip  happens  out 
at  fea. 


Mr.  Huddart’s 
remedy. 


The  object  that  I  have  at  all  times  chofen,  as  (hewing  beft 
the  quantity  of  refraction,  lias  been  either  an  oar  dipped  in  the 
water  at  the  greatcd  difcernible  di (lance,  or  fome  other  line 
equally  inclined  ;  ai.d  the  angle  meafured  has  been,  from  the 
point  where  the  inverted  image  is  terminated  by  the  water,  to 
that  part  of  the  oar  itfelf  which  appears  to  be  direCUy  above  it. 
(The  apparent  magnitude  of  ec,  Fig.  1.  PI.  3.) 

The  eight  fird  angles  were  taken  with  a  mother-of-pearl 
micrometer  in  the  principal  focus  of  my  telefcope,  and  are  not 
fo  much  to  be  depended  upon  tor  accuracy  as  the  fucceeding 
eight.  Thefe  lad:  were  meafured  with  a  divided  eye-glafs 
micrometer,  and  confequently  are  not  liable  to  any  error  from 
undeadinefs  of  the  inftrument  or  objeCt. 

From  the  foregoing  obfervations  we  learn,  that  the  quantity 
of  refraction  over  the  furface  of  water  may  be  very  condderable, 
where  the  land  is  near  enough  to  influence  the  temperature  of 
the  air.  At  fea,  however,  fo  great  differences  of  temperature 
cannot  be  expeCted;  and  the  increafe  of  dip  caufed  by  this 
variation  of  horizontal  refraction,  it  is  to  be  prefumed,  is  not  fo 
great  as  in  the  confined  courfe  of  a  river  ;  but,  if  we  conlider 
that  it  may  alfo  be  fubjeCt  to  an  equal  diminution  from  an  op- 
pofite  caufe,  and  that  the  horizon  may  even  become  apparently 
elevated,  there  can  be  no  quedion  that  the  error  in  nautical 
obfervations,  arifing  from  a  fuppofition  that  it  is  invariably 
according  to  the  height  of  the  obferver,  dands  in  need  of 
correction. 

The  remedy  employed  by  Mr.  Huddart,*  of  taking  two 
angles  of  the  fun  from  oppodte  points  of  the  horizon  at  the 
fame  time,  and  conlidering  the  excels  of  their  fum  above  180° 
as  double  the  dip,  mud  without  doubt  be  effectual  ;  but,  from 
caufes  which  he  adigns,  it  is  practicable  only  within  certain 
limits  of  zenith  didance  ;  for,  where  the  zenith  didance  is 
fmall,  and  the  changes  of  azimuth  rapid,  there  is  required  con¬ 
dderable  dexterity  and  deadinefs  of  a  fingle  obferver  who  at¬ 
tempts  to  turn  in  due  time,  from  one  obfervation  to  another  ; 
and,  when  it  exceeds  30°.  the  greater  angle  cannot  be  mea¬ 
fured  with  a  fextant,  and  confequently  his  method  is,  with 
that  indrumcnt,  of  ufe  only  in  low  latitudes. 

*  Phil.  Tranf.  for  1797,  p.  40. 

On 


QUANTITY  OF  HORIZONTAL  REFRACTION. 


53 


On  account  of  the  difficulty  attending  fome  of  the  adjuft-  Objections  to 
ments  for  the  back  obfervation,  he  rejeCts  that  method  for  the  back  obfer- 
taking  angles  in  general,  with  much  realon  ;  but  he  has  thereby 
overlooked  a  means  of  determining  the  dip,  which  I  am  inclined 
to  think  might  be  employed  with  advantage  in  all  latitudes, 
without  any  occafion  to  hurry  the  moft  inexperienced  or  cau¬ 
tious  obferver. 

By  the  back  obfervation,  the  whole  vertical  angle  between  but  the  method 

any  two  oppofite  points  of  the  horizon  may  be  meafured  at  meafurlngdthef0r 

once,  either  before  or  after  taking  an  altitude.  Half  the  ex- arc  between  the 

cefs  of  this  angle  above  180°,  fhould  of  courfe  be  the  dip  re-  °PP°rit:e  bon“ 
o’  i  zons. 

quired. 

But,  if  it  be  doubtful  whether  the  inftrument  is  duly  adjuffed,  Error  of  the 
a  fecond  obfervation  becomes  neceffary.  The  inftrument  mu  ft  toL1.n/ 
be  reverfed,  and,  if  the  apparent  deficiency  of  the  oppofite  whole  inftru- 
angle  from  180°  be  not  equal  to  the  excefs  before  obtained, 
the  index  error  may  then  be  corrected  accordingly  ;  and,  fince 
the  want  of  adjnftment,  either  of  the  glades  at  right  angles  to 
the  plane  of  the  inftrument,  or  of  the  line  of  fight  parallel  to  it, 
will  affeCt  both  the  larger  and  fmaller  angle  very  nearly  in  an 
equal  degree,  the  ~  part  of  their  difference  will  be  extremely 
near  the  truth,  and  the  errors  arifing  from  want  of  thofe  ad- 
juftments  may  with  fafety  be  neglected.  , 

This  method  of  correcting  the  index  error  for  the  back  obfer-  as  firft  fuggefted 
vation  at  fea,  was  many  years  fince  recommended  by  Mr.  by  Ludlam» 
Ludlam  ;  *  yet  I  do  not  find  that  it  has  been  noticed  by  fubfe- 
quent  writers  on  that  fubjeCt,  or  fuggefted  by  any  one  for 
determining  the  dip  ;  but  I  can  difeover  no  reafon  for  which  it 
could  be  rejefted  as  fallacious,  and  I  fhould  hope  that  in  prac¬ 
tice  it  would  be  found  convenient,  fince  in  theory  it  appears  to 
be  effectual. 

The  mod  obvious  objection  to  this,  as  well  as  to  Mr.  Hud-  Whether  refrac- 
dart’s  method,  is  the  poftibility  that  the  refraCtion  may  be  in  f^rTon 
fome  mealure  different  in  oppofite  points  of  the  horizon  at  the  ferent  bearings 
fame  time.  When  land  is  at  no  great  diftance,  fuch  an  in-  at  tbe  ^ame 
equality  may  be  found  to  occur  ;  but,  upon  the  furface  of  the 
ocean  in  general,  any  partial  variations  of  temperature  can 
rarely  be  fuppofed  to  exift  ;  and  it  is  probable,  that  under  any 
circumftances,  the  difference  will  not  bear  any  confiderable 

*  Directions  for  the  ufe  of  Hadley’s  quadrant,  1771,  §  82,  p.  58. 

proportion 
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Uncommon 
halos  round  the 

fun. 


proportion  to  the  whole  refra6tion  ;  nor  can  it  be  thought  a 
fufficient  reafon  for  rejecting  one.  correction  propofeci,  that 
there  may  yet  remain  other  fmall  errors,  to  which  all  methods 
are  equally  liable,  but  which  it  is  not  the  object  of  the  prefent 
diflfertation  to  redtifv. 

J 


IX. 


An  Account  of  Tivo  Ilalos,  with  Parhelia.  By  Sir  H.  C. 

Engllfield,  Bart.  F.  R.  S  *. 

ON  the  20th  of  November,  1802,  at  two  o’clock  in  the 
afternoon,  going  out  of  doors,  at  Richmond  in  Surry,  I  per¬ 
ceived  the  fun,  accompanied  by  uncommon  halos  and  parhelia. 
The  weather  was  fhowery,  and  the  Iky  had  that  peculiar 
turbid  appearance,  which  is  the  certain  forerunner  of  heavy 
and  long  continued  rain.  The  iun  (hone  with  a  faint  and 
watery  light,  was  very  ill  defined,  and  appeared  rather  elon¬ 
gated  in  a  vertical  direction.  A  very  denfe  (‘loud  occupied 
all  that  quarter  of  the  horizon,  and  rofe  up  pretty  near  to  the 
fun.  Very  heavy  clouds  covered  the  euftern  part  of  the 
heavens,  extending  quite  to  the  north,  and  were  proceeding 
gradually  towards  the  fouth  weft.  The  wind  was  about  eaft. 

The  altitude  of  the  lun  was  14°.  The  circle  neareft  the 
fun  was  diftant  from  him  nearly  24°,  and  was  about  a  de¬ 
gree  in  breadth.  It  was  of  a  pale  yellowifh  light,  but  had 
no  tendency  to  prifmatic  colours. 

On  the  left  hand,  it  extended  below  a  line  drawn  through 
the  fun  parallel  to  the  horizon.  To  the  right,  it  terminated 
in  denfe  clouds  confiderably  above  that  line. 

The  exterior  circle  was  4S°  from  the  fun,  and  it  might  be 
]|°in  breadth,  as  it  was  evidently  broader  than  the  inner 
circle.  It  terminated  on  either  hand  at  nearly  the  fame 
height  as  the  interior  one.  It  was  tinged  throughout  with 
the  prifmatic  colours,  though  only  red,  green,  and  blue,  were 
diftinctly  vifible.  The  red  was  neareft  the  fun.  The  blue 
very  faint.  The  brightnefs  of  this  circle  w'as  about  that  of  the 
fecondary  rainbow,  to  a  bright  common  bow. 


*  Royal  Inftitution,  II.  1. 
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In  a  line  parallel  to  the  horizon,  palling  through  the  fun, 
there  was,  in  the  left  hand  branch  of  the  inner  circle,  a  very 
faint  parhelion  ;  but  in  the  upper  point  of  the  fame  circle, 
there  was  a  very  bright  and  remarkable  one.  Its  light  was  fo 
vivid,  that  it  could  fcarcely  be  deadily  viewed  ;  and,  indeed, 
it  was  rather  brighter  than  the  real  fun.  It  was  of  a  whiter 
light  than  the  refl  of  the  circle  in  which  it  was,  and  had  a 
pearly  appearance,  as  partaking  a  little  of  prifmatic  tints.  It 
was  large,  perhaps  in  its  brighteft  part  near  two  degrees  broad, 
very  ill  defined  every  where,  but  mod  diffufed  in  the  part 
furthell  from  the  fun.  From  each  fide  of  the  bright  light  pro¬ 
ceeded  a  bright  ray,  which  had  ft  double  curvature  very 
didindt,  being  fird  convex,  towards  the  lun,  and  then  concave. 
The  lower  edge  of  thefe  rays  (or  that  neared  the  fun),  was 
tolerably  well  defined,  the  upper  edge  melted  away  into  the 
fky,  with  a  fort  of  dreakinefs.  They  grew  both  narrower  and 
fainter  towards  their  termination,  and  they  reached  pretty  near 
to  the  other  circle. 

The  whole  form  of  this  parhelion  and  its  rays,  bore  fo 
driking  a  dmilitude  to  the  body  and  extended  wings  of  a  long 
winged  bird,  fuch  as  an  eagle,  hovering  direddy  over  the  fun, 
that  fuperftition  would  really  have  had  little  to  add  to  the 
image. 

There  was  no  trace  of  any  other  circle  or  arch  in  the  heavens, 
nor  ofany  anthelion. 

It  is  probable,  that  it  had  been  ftill  more  beautiful  before 
I  faw  it,  as  during  the  time  I  obferved  it,  its  brightnefs  was 
continually  diminilhing;  fome  traces,  however,  were  vidble 
for  nearly  half  an  hour. 

I'he  meafures  which  I  have  given  mud  be  conddered  as  very 
rough.  I  had  no  indrument  at  hand,  but  a  dx  inch  pocket 
ledtor.  I  held  the  joint  of  this  as  clofe  to  my  eye  as  I  could, 
and  opened  it,  till  the  points  of  the  legs  coincided  with  the 
fun  and  with  the  circles  that  I  wifhed  to  meafure.  I  am,  how¬ 
ever,  inclined  to  think,  that  the  meafures  I  have  given  are 
true  within  a  degree. 

The  accompanying  fketch,  (Plate  III.)  which  is  drawn  on 
a  fcaleof  20°  to  an  inch,  from  a  rough  draught  which  I  made 
at  the  moment,  will  give  a  more  didindt  idea  of  the  whole  ap^ 
pearance  than  can  be  conveyed  by  words. 
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A  Theory  of  Halos  and  Parhelia.  By  Thomas  Young, 

M.  D.  F.  R.  S. 

The  explanation  of  the  primary  and  fecondary  rainbow 
begun  by  De  Dominis,  and  completed  by  Defcartes  and 
Newton,  derives  an  entire  and  fatisfaCiory  confirmation,  Irom 
the  perteCl  coincidence  of  the  obferved  angular  magnitudes, 
with  the  refuit  of  calculations  of  the  ed'eCt  of  fphericai  drops. 
We  know  that  drops  of  water,  either  accurately,  or  very 
nearly  fpherical,  exid  in  great  abundance  in  every  cloud,  and 
in  every  (bower  of  rain;  and  whatever  their  dirnenfions  may 
be,  they  mud  neceflarily  confpire  in  the  fame  general  effect,  of 
producing  the  fame  rainbow,  whenever  a  fpeCtator  is  placed  in 
a  proper  fituation  for  obfervipg  it;  confequently  luch  rainbows 
are  of  very  frequent  occurrence. 

I  have  attempted  to  fliow,  that  for  producing  the  phenomena 
of  variable  halos,  often  obfcrvable  in  hot  climates,  it  is  only 
neceffary  that  a  contiderable  part  of  the  fpherules  of  a  cloud  or 
mid,  be  either  accurately,  or  very  nearly,  of  equal  magnitude, 
a  condition,  of  which  the  podibility  is  eadly  admitted  from 
analogy,  and  the  probability  is  favoured  by  the  apparent  unifor¬ 
mity  ot  the  different  parts  of  fuch  mids  as  we  can  examine. 

But  no  fatisfaCiory  reafon  has  hitherto  been  affigned  for 
the  production  of  the  halo,  which  in  thefe  climates  is  the 
mod  common  of  all ;  that  is,  the  condant  halo  of  23°  or  2  (°. 
The  hypothecs  by  which  Huygens  attempted  to  explain  the 
production  of  halos  and  parhelia,  are  both  arbitrary  and  im¬ 
probable.  He  imagined  the  exidence  of  particles  of  hail, 
fome  globular,  others  cylindrical,  with  an  opaque  part  in  the 
middle  of  each,  bearing  a  certain  ratio  to  the  whole;  and  lie 
fuppofed  the  pofitionot  the  cylinders  to  be  fometimes  vertical, 
and  fometimes  inclined  to  the  horizon  in  a  given  angle. 

It  has  already  been  objected,  that  no  fuch  particles  have 
ever  been  obferved  to  accompany  halos  ;  and  it  is,  befides, 
highly  improbabje,  that  (ufh  an  opaque  part  thould  bear  the 
fame  proportion  in  all  the  hailftones,  and  that  the  cy  linders 
fhould  have  terminations  to  peculiar  as  is  fuppofed  ;  and  the 
mod  incredible  circumftance  of  all  is,  that  all  thefe  proportions 
fhould  be  condantly  fuch,  as  always  to  produce  a  halo  at  the 
didance  ot  23°  or  21°  irom  the  lun  or  moon. 


It 
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It  appears,  that  a  much  fimpler  and  more  natural  expla¬ 
nation  of  thefe  phenomena  may  be  deduced  from  the  regular 
cryffallization  of  fnovv  in  the  atmofphere. 

It  is  well  known,  that  the  cryftals  of  ice  and  fnow,  tend  T*ie  equilateral 
always  to  form  angles  of  60°  ;  now  a  prifm  of  water  or  ice,  of^prod^c^a 
of  60°,  produces  a  deviation  of  23°  37',  for  rays  forming  dev  ation  of  23* 
equal  angles  with  its  furfaces,  and  the  angle  of  deviation  rft ' ver ^ a r  1  e s 
varies  at  fi rff  very  flowly,  as  the  inclination  changes,  the  fiowly. 
variation  amounting  to  let's  than  3^,  while  the  inclination 
changes  30°. 

Now  if  fuch  prifms  wrnre  placed  at  all  poffible  angles  of  in-  The  cTual  ar- 
clination,  differing  equally  from  each  other,  one  half  of  them  wffl  give 
would  be  fo  fituated,  as  to  be  incapable  oftranfmitting  any  light  the  halo, 
regularly  by  two  fucceffive  refractions  directed  the  fame  way  ; 
and  of  the  remaining  two  fourths,  the  one  would  refraCt  all  the 
light  within  thefe  three  degrees,  and  the  other  would  difperfe 
the  light  in  a  fpace  of  between  20p  and  30°  beyond  them. 

In  the  fame  manner,  we  mav  imagine  an  immenfe  number  Refraftion. 
of  prifmatic  particles  of  fnow  to  be  difpofed  in  all  poffible  thl°ui£h  tvV0 
directions,  and  a  confiderable  proportion  of  them  to  be  fo  greater  halo  of 
fituated,  that  the  plane  of  their  tranfverfe  fection  may  pafs  479* 
within  certain  limits  of  the  fun  and  the  fpeCtator.  Then  half 
of  thefe  only  will  appear  illuminated,  and  the  greater  part  of 
the  light  will  be  tranfmitted  by  fuch  as  are  fituated  at  an  an¬ 
gular  dittance  of  23°  37',  or  within  3°  of  it  :  the  limit  being 
drongly  marked  internally,  but  the  light  being  externally  more 
gradually  loft.  And  this  is  precifely  the  appearance  of  the 
mod  common  halo.  When  there  is  a  fufficient  quantity  of  the 
prifmatic  particles,  a  confiderable  part  of  the  light  mud  fall, 
after  one  refraction,  on  a  fecond  particle  ;  fo  that  the  effect 
will  be  doubled  :  and,  in  this  cafe,  the  angle  of  refraction 
will  become  fufficient  to  prefent  a  faint  appearance  of  colour, 
the  red  being  internal,  as  the  lead  refrangible  light,  and  the 
external  part  having  a  tinge  of  blue. 

Thefe  concentric  halos  of  23£°  and  47°,  are  therefore  fuf-Very  fhoi t 

dciently  explicable,  by  particles  of  fnow,  fituated  promifcuoufly  ] T e «dg e tC * 

in  all  poffible  directions.  If  the  prifms  be  fo  lhort  as  to  form  wife;  and  the 

triangular  plates,  thefe  plates,  in  falling  through  the  air,  will  r^fle(^,on  of 
.  ^  '  ,  ,  ,  the-r  ends,  will 

tend  toaflume  a  vertical  direction,  and  a  much  greater  number  g]Vr  the  h>ri- 

of  them  will  be  in  this  dtuation  than  in  any  other.  The  reflec-zontal  circle> 

tion  from  their  flat  furfaces  will  confequently  produce  a  hori-  ™on  a  pathehon" 

zontal  circle  of  equal  height  with  the  fun  ;  and  their  refraction  with  wings. 

will 
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Exp.  with  the 
piiim. 


will  exhibit  a  bright  parhelion  immediately  over  the  fun,  with 
an  appearance  of  wings,  or  horns,  diverging  upwards  from 
the  parhelion. 

bor  all  luch  particles  as  are  directed  nearly  towards  the 
fpe&ator,  will  confpire  in  tranfmitting  the  light  much  more 
copioufly  than  it  can  arrive  from  any  other  part  of  the  circle  ; 
but  fuch  as  are  turned  more  obliquely,  will  produce  a  greater 
deviation  in  the  light,  and  at  the  fame  time  a  deflexion  from 
the  original  vertical  plane.  This  may  be  eafily  underflood,  by 
looking  at  a  long  line  through  a  prifm,  held  parallel  to  it :  the 
line  appears,  inflead  of  a  right  line,  to  become  a  curve,  the 
deviation  being  greater  in  thofe  rays  that  paE  obliquely  with 
relpccl  to  the  axis  of  the  prifm;  which  are  alfo  deflected  hom 
the  plane  in  which  they  were  pafiing. 

The  line  viewed  through  the  prifm  has  no  point  of  contrary 

flexure,  but  it  its  ordinates  were  referred  to  a  centre,  as  in 

the  cafe  of  the  halos,  it  would  aflame  a  form  fimilar  to  that 

which  Sir  Henry  Englelield  has  described. 

Tho’fnow  flakci  The  form  of  the  flakes  of  (now  as  they  ulually  fall,  is  inT 

are  complicated,  Jeecf  more  complicated  than  we  have  been  (up poling,  blit 
their  elements  ,  .  ,  .  .  ,  ,  , 

may  be  fimple  in  their  elements  in  the  upper  regions  of  the  air  are  probably 

the  upper  more  Ample.  The  coincidence  in  the  magnitude  of  the 

regions.  See.  0’Dferved  and  calculated  angles  is  fo  linking,  as  to  be  nearly 

decifive  with  relpecl  to  halos,  and  it  is  not  difficult  to  imagine 
that  many  circumffanees  ma)  exiff,  which  ina)  caufe  the  axis 
of  the  greater  number  of  the  prifms  to  aflame  a  petition  nearly 
horizontal,  which  is  all  that  is  required  for  the  explanation  of 
the  parhelia  with  their  curved  appendages.  Perhaps  alfo,  the 
effedi  may  fometimes  be  facilitated  by  the  partial  melting  of 
the  fnovv  into  conoidal  drops  :  for  it  may  be  (liown,  by  the 
light  of  a  candle  tranfmitted  through  a  wine  glafs  full  of  water, 
that  fuch  a  form  is  accommodated  to  the  production  of  an  in¬ 
verted  arch  of  light,  like  that  which  is  frequently  obferved  to 
accompany  a  parhelion. 


A  Defcriplion 


doctrine  of  preponderance. 
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A  Defcription  of  Dr.  Young’s  apparatus  for  illvji  rating  the 
Dottrine  of  Preponderance  *.  Plate  I.  Fig.  II. 

.Although  there  can  be  no  doubt  of  the  truth  of  the  A^j»ara^us^ 
mathematical  conclufions,  which  have  been  deduced  from  the  fng  the  moft  ad- 
well  known  laws  of  motion,  refpedting  the  mop  advantageous  vantageous  em- 
employment  of  force  in  machines,  yet  they  have,  in  general,  j?rce?ent 
been  too  iitde  confidered  in  practical  works,  and  fcarcely  ever 
enforced  by  experimental  illuftration.  The  apparatus  con¬ 
trived  for  this  purpofe,  has  been  mentioned  in  the  account  of 
the  le&ures  on  mechanics  ;  its  advantage  is  derived  from  the 
fimplicity  of  its  operation,  and  the  facility  of  obferving  at  once 
the  feyeral  motions,  which  begin  at  the  fame  time,  and  may 
eatily  be  compared,  as  long  as  they  continue.  The  ratio  of 
the  portions  of  the  middle  pulley,  which  is  that  of  5  to  2,  is 
near  enough  to  the  maximum  (-y/2  x  1):  1  ;  and  the  other 
ratios  3  :  2  and  4  :  1  are  taken  fufficiently  different  from  this  to 
fhow  that  the  velocity  of  each  is  inferior  to  that  of  the  middle 
pulley.  The  pulleys  are  all  perforated  in  the  axis,  and  move 
freely  on  a  Prong  poliPied  wire,  fupported  by  two  fhort  arms, 
projecting  a  little  from  two  upright  pieces  about  three  feet  in 
length,  in  order  that  the  defcending  weights  may  proceed 
without  interruption  beyond  the  edge  of  the  table. 


An  Account  of  an  Experiment  on  the  Velocity  of  Water  flailing 
through  a  Vertical  Pipe.  By  the  fame  Author. 

IT  has  been  aflerted  by  fome  writers  on  hydraulics,  and  Whether  the 
Venturi  defcribes  a  particular  experiment  in  fupport  of  fhe^?ra^o0ufgll 
aflertion,  that  the  difcharge  of  water  running  out  of  the  bottom  a  vertical  pipe 
of  a  ciPern,  through  a  defcending  pipe,  is  nearly  the  fame  aSQff 
if  the  ciPern  were  continued  through  the  whole  height,  from  the  fame  as 
the  furface  of  the  water  to  the  orifice  of  the  pipe,  and  the*™.11?  an  hole  m 

.  r  .  a  ciftern  of  the 

water  were  then  difcharged  from  the  bottom  of  the  ciPern  by  total  depth, 
a  Piort  pipe  in  any  direction.  The  apparent  difficulty  of  find¬ 
ing  a  eaufe  adequate  to  the  eflfeft,  on  the  one  hand,  and  the 

*  In  the  lectures  of  the  Royal  Inftitution  from  whofe  Journal 
No.  1 1.  the  prefent  and  next  articles  are  taken. 

authority 
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Ixperlmtnt 


authority  of  Venturi  on  the  other,  made  it  defirable  that  the 
experiment  fliould  be  repeated  ;  and  an  apparatus  Fig.  III. 
Plate  I.  was  conftru6ted,  in  the  houfeof  the  Royal  Inftitution, 
for  performing  it  in  a  fimple  and  fatisfa&ory  manner.  The 
ciftern  employed  was  a  cube  of  nine  inches  :  clofe  to  the 
bottom  a  cylindrical  tube  vs  as  inferted,  in  a  horizontal  direc¬ 
tion,  nine  inches  in  length,  and  half  an  inch  in  diameter;  an¬ 
other  tube,  of  exactly  the  fame  dimentions,  was  provided  with 
a  flat  funnel  at  its  upper  end,  and  its  lower  end  was  fitted  to 
flide  in  a  collar  placed  in  one  of  the  upper  angels  of  the  cittern, 
fo  that  it  was  fupported  in  a  vertical  pofition.  Water  was 
poured  into  the  funnel,  as  fafl  as  it  could  be  tranfmitted  through 
the  tube,  and,  as  the  furface  of  the  fluid  rofe  in  the  cittern,  the 
vertical  tube  was  drawn  up,  fo  that  its  lower  orifice  was  barely 
immerfed  in  the  water.  It  was  expected,  that  if  the  velocity 
of  the  water  in  the  vertical  tube  were  equal  to  the  velocity 
correfponding  to  half  its  length,  the  water  in  the  cittern  would 
Hand  at  the  height  of  four  inches  and  a  half,  or  one  half  of 
that  length,  and  that  the  preffure  of  this  head  of  water  would 
generate,  in  the  water  flowing  through  the  horizontal  tube, 
nearly  the  fame  velocity  as  the  column  of  water  would  acquire 


in  its  defeent  through  the  vertical  tube :  the  friction  and 


refinance  being  in  both  cafes  the  lame. 


/hewed  the  cm-  But  the  refult  was  far  different,  and  it  fully  confirmed  the 


trary. 


truth  of  the  received  theory:  for  the  water  rofe  in  the  cittern 
to  the  height  of  eight  inches,  which  was  very  nearly  the  length 
of  the  tube.  It  is  true  that  the  water  had  already  fome  velocity 
when  it  entered  the  funnel  ;  but  mod  of  this  muft  have  been 
loft  by  reflection  from  its  fides  and  bottom  ;  and  the  quantity 
of  air  bubbles,  that  were  unavoidably  carried  dow'n  with  the 
water,  mud  have  fully  compenfated  the  little  (hat  remained. 

It  appears  therefore,  that  we  are  to  confider  this  effe6t  in  a 


The  entire  ad¬ 
hering  column  in  light  fomewhat  different  from  that  in  which  it  was  placed  in 

the  itrnorphererS  ^ie  ^e^ures  on  hydraulics.  The  w'ater  acquires  all  its  velocity, 

adlive  uprn  the  in  confequence  of  the  preffure  of  the  atmofphere  acting  jointly 

fir, ace  of  the  wj^  j^s  cohefion,  in  a  very  fmall  fpace  at  the  entrance  of  the 
fluid,  and  pro-  .  J  1 

duces  the  tame  tube  :  confequently,  during  the  whole  time  of  its  defeent  it 


effeft  as  an  head  aCqmres  no  new  motion,  and  the  whole  force  of  its  gravitation 
of  that  height.  *  ...  , 

mult  therefore  be  at  liberty  to  act  in  any  other  wav  ;  hence  the 


w'hole  column  produces  the  fame  degree  of  preffure  as  if  it 
were  at  reft,  and  caufes  the  atmofphere  to  prefs  on  the  water 

above 
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above  it  in  proportion  to  its  whole  height,  in  the  fame  manner 
as  if  the  prelfure  were  derived  in  any  other  way  from  an  equal 
column  of  water  ;  and  the  cafe  is  reduced  to  a  perfect  analogy 
with  the  prctfure  of  a  head  of  water  of  this  height,  tince  the 
air  acts  upon  the  particles  entering  the  tube  in  the  fame  man¬ 
ner  as  the  water  does  in  more  common  cafes.  Had  the  relult 
of  the  experiment  been  different,  it  would  have  been  an  ex¬ 
ception  to  the  general  principle  of  the  prefervation  of  living 
force,  or  the  equality  of  the  potential  afcent  to  the  aftual 
defcent ;  for,  the  water  moving  with  the  velocity  due  to  half 
the  height  only,  would  have  been  capable  of  afcending  but  to 
half  the  height. 


XI. 


Account  of  a  fimple  Eudiometric  Apparatus  conjirufted  and  ufed 
by  Dr.  T.  C.  Hope,  F.  R.  S.  Edin.  &c.  &c. 

Since  the  difcovery  of  the  uncertainty  with  which  the  ap- The  uncertaintr 
plication  of  nitrous  gas  to  atmofpheric  air,  and  other  mixtures  ofr  eudiometrical 
containing  oxigen  is  attended,  it  has  been  found  defirable  to  with^krous  gas 
prefent  folid  or  liquid  fubftances  for  the  abforption  of  that  prin-renders  the  uie 
ciple.  This  on  firft  confideration  may  feem  at  leall:  as  eafy  to  ftancernec^f- 
be  done  as  to  mix  two  gafes  ;  but  it  is  by  no  means  fo,  becaufe  fary. 
the  liquids  in  particular  potfefs  a  degree  of  chemical  activity 
which  readers  it  inconvenient  to  immerfe  the  hands  in  them, 
or  to  expofe  their  furface  to  the  open  air.  Dr.  Hope,  whom 
I  had  lately  the  pleafure  of  feeing  in  town,  mentioned  an  ap¬ 
paratus  he  ufes  in  his  ledtures  and  experiments,  which  is  at 
once  fimple  and  effedtual,  and  I  am  happy  in  his  permiffion  to 
defcribe  it  in  this  place. 

A  Fig.  3.  Plate  IV.  reprefents  a  bottle  which  may  be  i  f  Apparatus  by 

inch  in  diameter,  and  inches  in  length,  having  a  neck  and  ^Illch  ^ids  cfa 
1  z  n  .  .  be  applied  to  air 

Popper  at  D,  and  another  neck  as  ufual  at  C,  into  which  Iaft  without  incon- 
the  neck  of  the  bottle  or  body  B,  is  fitted  by  grinding.  This  vcr"ence* 
laft  was  made  of  the  fame  diameter  as  the  bottle,  but  feven  or 
eight  inches  long.  B  contains  the  gas,  and  A  the  liquid;  for 
example,  folution  of  hydroiulphuret.  When  B  is  thus  con¬ 
nected  with  A,  the  compound  veffel  may  be  inverted  and  agi- 

4  tated ; 
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nient. 
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in  nitrogen,  &c. 
by  galvanifm. 


Redu&ion  of 
titanium. 


taled ;  and  the  liquid  will  flow  into  B,  where  if  will  abforfr' 
the  oxigen,  and  form  a  partial  vacuum.  If  this  circumHance 
be  found,  or  apprehended,  to  prevent  the  complete  or  rapid  ab- 
forption,  the  veffel  A  may  be  plunged  beneath  the  furface  of 
common  water,  and  the  Hopper  D  fiowly  opened.  The  pref- 
ftire  of  the  atmofphere  will  then  force  in  a  quantity  of  water, 
which  will  dilute  the  hydrofulphuret,  but  not  futhciently  to 
prevent  the  completion  of  the  procefs.  The  veffel  B  muff  be 
graduated  to  fhow  the  dimenfions  of  the  refidue,  or  otherwife 
this  refidual  gas  may  be  transferred  into  a  veffel  exprefsly  gra¬ 
duated  for  meafuring  gafes. 

By  this  fimple  and  elegant  apparatus  we  fee  that  the  liquid 
is  economized,  and  the  facility,  neatnefs,  and  precifion  of  ex¬ 
periment  infured.  The  fize  here  mentioned  is  very  well 
adapted  to  the  purpofes  of  public  demonflration. ;  but  it  is- 
almoft  needlefs  to  remark,  that  it  may  be  made  confiderably 
fmaller  without  depriving  it  of  its  utility  and  excellence. 

P.  S.  While  reading  this  proof,  I  have  received  a  line  from 
Dr.  Hope,  by  which  I  am  very  forry  to  find  that  the  fketch  I 
have  given  is  not  accurate;  but  as  it  is  now  late  in  the  month, 
and  the  figure  is  engraved,  I  fhall  be  careful  to  give  another 
engraving  with  the  obfervations  he  may  favour  me  with.  W.  N. 
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CombuJHon  of  Metals  in  no n-rcfpi ruble  Gafes,  by  means  of  Gal - 

vanifn .* 

Professor  Tromfdorff  has  noticed  that  metals  are  com- 
buftible  by  means  of  the  galvanic  (park  in  hidrogen,  ammo¬ 
nia,  nitrogen,  nitrous  and  carbonic  acid  gafes. 

i 

Reduftinn  of  the  Oxide  of  Titanium. 


Profeffor  Lampadius  has  fucceeded  in  reducing  to  the  me¬ 
tallic  Hate  by  means  of  charcoal  only,  the  oxide  of  titanium, 
obtained  by  decompofing  the  gallate  of  titanium  by  potafli  or 
foda»  The  metallic  titanium  is  of  a  dark  copper  colour ;  it 


*  TromfdorfFs  Iliftory  of  Galvanifm  and  its  chemical  agency, 

p.  122. 
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has  much  metallic  brilliancy,  is  brittle,  and  poffeXes  in  fmall 
fcales  a  confulerable  degree  of  elafticity.  It  tarnifhes  on  ex- 
pofure  to  air,  and  be  omes  eafily  oxided  by  heat.  It  then 
acquires  a  blueith  afpect.  It  detonates  with  nitrate  ot  potafh, 
and  is  highly  infufible,  All  the  denfe  acids  adt  upon  it  with 
confiderable  energy,  Scherer’s  Jnurn.  IX.  p.  49.  p.  72. 

On  the  Precipitability  of  the  Oxide  of  B  if  math. 

Mr.  Buekholtz  has  found  that  the  folution  of  bifmuth  pre- Solution  of  bif. 

pared  in  the  cold  is  alone  decompofable,  by  a  copious  addition  muth  by  heat  not 
*  •  J 1  J  .  r  .  precipit,  by 

of  water,  but  that  no  fuch  effe£t  takes  place  m  the  tolution  vvateri> 

prepared  by  means  of  heat.  He  has  alfo  noticed  that  a  folution 
of  this  metal  prepared  in  thee  olde,  depofits  its  oxide  in  a  crys¬ 
talline  form  merely  by  warming  the  folution  gradually. 

Scherer  IX.  p.  73  . 

New  Method  of  preparing  phofphate  of  Soda. 

Mr.  Funcke,  apothecary  at  Linz,  in  Germany,  hasdifeovered  Preparation  of 
a  new  method  of  preparing  phofphate  of  foda,  in  a  more  P^Phate  ot 
(economical,  expeditious  and  eafy  manner,  than  any  of  the 
proceffes  hitherto  made  ufe  of  by  manufa£lurers  or  chemifls. 

His  procefs  confifts,  in  faturating  the  excefs  ot  lime  contained 
in  calcined  bones  with  dilute  fulphuric  acid,  and  then  diffolv- 
ing  the  remaining  phofphate  of  lime  in  nitric  acid.  To  this 
folution,  he  adds  a  like  quantity  of  (ulphate  of  foda,  and  then 
recovers  the  nitric  acid  by  diffillation.  The  phofphate  of  foda 
is  then  feparated  from  the  fulphate  of  lime,  by  the  affufion  of 
water,  and  cryflallization  in  the  ufual  manner.  Scherer  IX.  59* 

REMARK  BY  THE  TRANSLATOR.  (A.) 

i 

This  procefs  feems  to  be  much  preferable  to  that  now  in  ufe, 
viz.  to  decompofe  the  hones  of  animals  burned  to  whitenefs,  by 
fulphuric  acid,  and  then  prefenting  foda  to  the  difengaged  phof- 
phoric  acid.  For  the  phofphate  of  lime  cannot  be  completely 
decompofed  by  the  affufiop  of  fulphuric  acid  ;  on  account  of 
this  acid  forming  infiantly  a  portion  of  fulphate  of  lime  :  the 
liberated  phofphoric  acid  then  produces  with  the  remaining 
undecompofed  portion  ot  phofphate  of  lime,  a  fub-phofphate  of 
lime,  which  cannot  be  decompofed  by  fulphuric  acid,  and  which 
together  with  the  fulphate  of  lime  already  produced,  forms  an 

3  unmanageable 
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unmanageable  and  bulky  mafs.  And  again  if  to  this  mats, 
wafhed  out  with  water  as  well  as  poflible,  carbonate  of  foda 
be  now  prefented,  a  partial  decompofition  will  only  be  effe&ed, 
for  it  is  the  excefs  of  the  phofphoric  acid  of  this  lalt  only^ 
which  in  that  cafe  forms  the  article  fought.  The  remaining 
portion  of  phofphoric  acid  remain  united  to  the  lime,  in  the 
form  of  phofphate  of  lime.  The  above  procefs  is  therefore 
evidently  better. 

Sulphate  of  Soda  prepared  from  Sulphate  of  Lime. 

Sulphate  of  foda  This  method  confifts  in  making  into  a  pafie  with  a  fufficient 
trom  gypfum.  quantity  of  water,  eight  parts  of  burned  gyptum,  or  fulphate 
of  lime,  five  of  clay,  and  five  of  common  fait.  This  mixture 
is  burned  in  a  kiln  or  other  convenient  oven,  and  then  ground 
to  powder,  diffufed  in  a  fufficient  quantity  of  water,  which 
after  being  (trained  and  evaporated,  is  fullered  to  cryftallize. 

Scherer  IX.  6U 


Fhilus.  Journal  I  ol.  17.  FI.  L  p.  384. 
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ARTICLE  I. 

Analyfis  of  the  Egyptian  Ileliotropium ;  a  Mineral  lately  imported 
from  that  Country.  By  Frederick  Accum,  Pradiical 
Chemifi,  and  Teacher  of  Chemijlry.  Communicated  by  the 
Author. 

J\,  PARTICULARLY  beautiful  lpecies  of  lilicious  ftone  Beautiful  Alice* 
has  lately  been  imported  from  Egypt,  which  was  Fated  in  the  * 

letter  of  the  perfon  whofent  it,  to  poffefs  the  peculiar  property  from  Egypt, 
of  relieving  the  rays  of  the  fun  red,  when  immerfed  in  water; 
and  when  taken  out  of  this  fluid  to  exhibit  the  figures  of  the 
fun  and  of  the  moon,  when  viewed  in  a  particular  direction. 

But  as  none  of  the  purchafers  of  this  mineral  could  make  out 
thefe  fingular  properties,  the  price  fixed  on  the  article  was 
confiderably  diminifhed,  and  the  ftone  fold  at  a  cheap  rate. 

The  beautiful  green  colour  which  it  pofieftes,  and  the  capabi¬ 
lity  of  receiving  a  high  polifh,  together  with  the  facility  of 
cutting  it,  has  neverthelefs  rendered  it  a  convenient  article  for 
being  worked  into  different  objects  of  fancy  and  ornament. 

The  colour  of  this  ftone  is  a  fine  apple-green.  It  is  very  External  appear- 
hard,  and  cannot  be  fcratched,  but  with  the  point  of  a  good  and  proper' 
pen-knife.  Its  fra&ure  is  even  and  free  from  all  afperities. 

It  breaks  with  very  fliarp  edges,  and  its  texture  is  very  com¬ 
pact.  It  is  femi-tranfparent  when  in  pieces  not  exceeding  half  an 
Vol.  VI. — Octobeji,  1803.  F  iuch 
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mafs  in  water, 
rather  turbid. 
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inch  in  thicknefs.  It  flrikes  fire  with  Heel,  and  breaks  irrt<7 
acute  angular  irregular  pieces.  Its  fpecific  gravity  is  2,70$. 
The  hone  is  fold  by  the  venders  by  the  name  of  Egyptian  Ilcli - 
otropium .  Its  nature  will  be  more  clearly  deduced  from  the 
following  examination  : 

Analyfis. 

An  entire  polifhcd  piece  of  the  Hone,  weighing  250  grains. 

Ignition  render-  was  exp0fed  to  a  white  heat,  in  a  wind-furnace,  for  two  hours, 
ed  it  of  a  choco-  *  ...  ,  r  , 

late  brown,  with  and  then  lufFered  to  cool.  The  original  green  colour  or  the 

white  and  yellow  mineral,  was  changed  during  this  procefs  to  a  chocolate  brown, 

uninjuredY^oft  w,th  fnow  white  and  lemon  yellow  veins.  The  poli (li  of  the 

x^aift  part.  Hone  was  not  injured,  but  its  weight  was  diminiflied  12  grains. 

Diffufion  of  the  Five  hundred  grains  of  the  ignited  ftone  were  finely  pulver- 

powdered  ftone  jzed,  and  mixed  with  2000  grains  of  potafli,  diffolved  in  alike 
in  fourparts  pot-  .  ~  .  .  ,  r 

aih,  fufion,  fo-  quantity  of  water.  This  mixture  was  evaporated  to  drynels 

lution  of  the  in  a  crucible  of  platina,  and  expofed  to  heat,  gradually  in- 
creafed  to  whitenefs,  for  one  hour.  During  this  operation  the 
mixture  fufed  quietly,  and  exhibited  when  cold,  a  homogene¬ 
ous  opake  mafs,  of  a  reddifh  colour.  This  mafs  was  covered 
with  water,  and  after  having  been  expofed  to  a  gentle  heat,  a 
folution  of  it  was  effected  in  that  fluid. 

This  alcaline  folution  was  a  little  turbid,  and  could  not  be 
rendered  tranfparent  by  repeated  filtration.  I  faturated  it  with 
muriatic  acid,  a  white  precipitate  fell  down,  the  whole  fluid 
acquired  a  reddifh  hue,  and  aflumed  a  gelatinous  confiflence. 
The  latter  could  but  difficultly  be  diminifhed,  by  a  copious  ad¬ 
mixture  of  water. 

In  order  tocolle6l  the  precipitate  which  was  diffiifed  through 
nearly  todry-  ^the  fluid,  the  whole  was  evaporated  nearly  to  drynefs,  and  then 
dilute  muriatic  transferred  into  muriatic  acid,  diluted  with  fix  times  its  quan¬ 
t'd*  precipi-  tity  of  water,  and  afterwards  filtered.  The  precipitate,  after 
tate,  fikx.  having  been  wafhed,  dried,  and  ignited,  weighed  365  grains. 
It  was  pure  filex. 

Refidual  fluid  The  fluid  from  which  thefe  earths  had  been  feparated,  to- 
concentrated  gether  with  the  wrater  expended  for  waffling  it,  I  concentrated 
with  carbonate  by  evaporation  to  about  J  of  its  original  bulk,  and  then  fatu- 
•f  potato.  rated  it  with  a  heated  folution  of  carbonate  of  potafli  in  excefs. 

The  white  precipitate  which  was  depofited,  I  transferred  into 
a  flalk  containing  muriatic  acid  ;  a  brifk  effervefcence  enfued, 
but  no  perfect  folution  could  be  cflefted,  by  either  this,  cr  any 

other 


Saturated  with 
muriatic  acid  ; 
gelatinous  mafs. 
Dilution  with 
water. 


Evaporation 
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other  acid  employed.  It  was  therefore  filtered,  and  the  info¬ 
luble  part  collected.  This  infoluble  refidue  was  of  a  fine  red  Infoluble  (red) 
colour,  and  harfli  to  the  touch.  It  weighed  2f  grains.  But  p°r*10n 

,  °  *  q,  _  with  muriatic 

after  having  been  boiled  in  muriatic  acid,  it  loft  |  grain,  and  acid  gave  a  little 

acquired  a  perfect  white  colour.  The  acid  made  ufe  of  for  jf°n»  andleft 

that  purpofe  proved  to  have  ftripped  it  of  iron  to  that  amount. 

It  was  therefore  a  portion  of  filex  which  had  eluded  the  firft 

procefs  employed  for  feparating  this  earth. 

The  muriatic  lolution  from  which  this  filiceous  earth  had  The  laft  muria- 

been  feparated,  I  mingled  with  a  folution  of  carbonate  Gf tlc  c 

r  ;  treated  as  before* 

potalh,  till  no  further  turbidnefs  enfued.  The  obtained  pre¬ 
cipitate  was  transferred  after  repeated  ablutions  in  water,  into 
a  boiling  folution  of  potath,  and  digefted  in  that  fluid  for  one 
houi.  The  mixture  was  then  diluted  with  water,  and  the  in- 


folublepart  feparated  by  the  filtre. 

The  alcaline  lolution  was  faturated  with  muriatic  acid,  and 
decompofed  by  carbonate  of  ammonia  in  excels;  the  precipi¬ 
tate  obtained  by  this  means,  after  having  acquired  a  confider- 
able  confiftence,  was  digefted  in  acetous  acid,  and  examined 
for  magnefia,  but  no  veftige  of  fuch  earth  could  be  detedted 
It  was  therefore  dried  and  ignited,  its  weight  amounted  to  201- 
grains. 

The  infoluble  refidue  from  which  this  earth  had  been  fepa¬ 
rated,  was  again  aiffolved  in  muriatic  acid,  and  into  this  folu¬ 
tion  I  dropped  liquid  ammonia  till  the  odour  of  the  latter  con- 
ftderably  predominated.  A  brown  flocculent  precipitate  fell 
down,  which  was  collected,  walked  in  liquid  ammonia,  and 
boiled  for  a  few  minutes  in  a  folution  of  potafh.  It  was  then 
transferred  into  a  fmall  retort,  and  nitric  acid  affufed  upon  it, 
which  was  again  diftilled  off  from  it  repeatedly.  The  retort 
was  laftly  heated  to  a  dull  rednefs.  The  precipitate  now 
weighed  29  grains. 

The  fluid  from  which  this  precipitate  had  been  obtained, 
together  with  the  folution  of  potafh  made  ufe  of  for  boiling  it, 
was  then  mixed  with  muriatic  acid,  and  afterwards  decompofed 
by  the  addition  of  carbonate  of  potafh.  The  product  obtained, 
effervefeed  with  muriatic  acid,  and  yielded  fulphate  of  lime  on 
effaying  a  fmall  quantity  of  it  by  fulphuric  acid.  It  was  there¬ 
fore  dried,  and  expofed  to  a  white  heat,  after  which  its  weight 
was  56|  grains. 

F  2 


The  alcaline  fo* 
lution  was  de¬ 
compofed  by- 
carbonate  of  am¬ 
monia,  and  di¬ 
gefted  in  ace¬ 
tous  acid, 
and  the  folution 
contained  no 
magnefia,  but 
only  alumine. 

The  refidue  not 
taken  up  by  the 
acetous  acid  was 
again  diflolved 
in  mur.  acid, 
and  precip.  by 
excefs  of  ammo-* 
nia. 

This  precip. 
after  perfect  fe-> 
paration  of  all 
acid,  and  com¬ 
plete  oxidation 
by  nitric  acid, 
was  weighed  as 
oxide  of  iron. 

The  fluid  from 
which  the  iron 
had  been  fepa¬ 
rated  was  mixed 
with  mur.  acid 
and  decompofed 
by  carb.  potafh. 
I/ime  fell  down. 


The 
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Component 
parts  of  Egyp¬ 
tian  heliotropi- 
um. 


The  reficluary  fluid  was  further  examined  in  the  ufual  man¬ 
ner,  but  no  other  fubftancc  could  be  (bund,  but  what  had  been 
introduced  during  the  different  procelfes  made  ufe  ot  in  this 
examination.  The  analyfis  of  the  mineral  being  therefore 
compleated,  from  which  it  appears  that  500  grains  of  the 
Egyptian  heliotropium  contain, 

Silex  -----  365  grains 

Alumine  -  20 

Oxide  of  Iron  -  -  -  29  i 

Lime  -  -  -  -  56  \ 

Water  -  24. 

495 
Lofs  5 

500 


Old  Compton- Street,  Soho , 
Sept.  8th,  1803. 


P.  S.  In  my  paper  on  the  compound  of  phofphorus  and  ful- 
pliur  in  your  laft  Journal  (Augull)  I  oblerve  a  typographical 
error,  p.  5.  1.  22.  which  materially  affebls  the  fenle,  and  which 
I  will  thank  you  to  correct,  namely,  for  read  -j—  part. 

F.  A. 


II. 

Method  of  clofmg  aide  mouthed  Vejjels  intended  to  he  kept  from 
communicating  uith  the  Air.  In  a  Letter  from  Anthony 
Carlisle,  Efq. 

To  Mr.  NICHOLSON 

Dear  SrR, 

Clofure  of  wide  It  is  frequently  defi ruble  to  clofe  the  openings  of  wide-mouth- 

mouthed  vrfTeis(lfj  veffels  intended  to  contain  fubftanees  which  would  be  in- 
containing  ana¬ 
tomical  prepara- jured  by  free  expofure  to  the  atmofphere,  or  to  evaporation. 

^ons*  Tne  prefent  obfervations,  however,  originate  in  attempts  made 

to  improve  the  art  of  preferving  anatomical  preparations. — 
The  mod  ufual  liquids  employed  for  what  are  termed  “  wet 
preparations,”  are  weak  ardent  fpirits,  and  diftilled  oil  of  tur¬ 
pentine. 
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pentine,  to  which  may  be  added  an  aqueous  folution  of  hy- 
drargynis  muriatus,  or  mercury  corrofive  fubiimate  in  the  pro¬ 
portion  of  twenty  grains  of  the  latter  to  a  pound  of  pure  water. 

The  methods  ordinarily  adopted  for  doling  glafs  velfels  ufed  Ufual  methods, 
for  thefe  purpofes,  have  been  ground  glafs  hoppers,  well 
foaked  bladders  with  a  middle  plate  ol  thick  fheet  lead,  to 
keep  the  top  level,  and  plates  of  glafs  luted  with  glaziers 
putty. 

The  objections  to  thefe  methods  are  found  by  experience  to  Objeftions  to 
be  fufficient  to  induce  the  trial  of  others.  The  ground  glafs  eacl1  Severally, 
hoppers  are  feldora  air-tight,  but  when  they  are,  it  happens 
that  by  the  accumulating  of  particles  of  dull  in  the  fitting,  the 
hopper  becomes  in  a  few  years  immoveable.  Where  oil  of 
turpentine  is  employed,  the  hopper  becomes  fixed  by  hardened 
turpentine.  The  hopping  with  bladders  and  (beet  lead  is  li¬ 
able  to  fuch  repeated  changes  of  predfure  within  and  without, 
by  the  alterations  in  the  expanfion  of  the  contained  liquids  from 
variations  of  temperature;  that  the  cohefion  of  the  bladders 
are  eventually  dehroyed ;  add  to  this,  that  fuch  preparations 
cannot  be  taken  out  of  the  vefiels  for  examination,  or  the  li¬ 
quor  renewed,  without  the  trouble  of  a  new  hopping.  The 
plate  of  glafs  with  putty  is  feldom  air  tight,  but  when  it  is  to, 
the  hopping  is  liable  to  the  fame  objection  which  was  hated 
lahly  againh  the  bladders. 

The  method  1  have  now  adopted,  is  to  have  a  glafs  jar  with  ^Tew  method  by 
a  groove  half  an  inch  deep  round  the  outfide  of  the  top  or  of  which  fits Cr 
mouth,  and  a  glafs  lid,  like  that  uled  by  confectioners  in  their  into  a  groove 
fliow  glades,  the  lid  fitting  loofely  into  the  groove  is  rendered  s  lard' 

air  tight  by  hog’s  lard,  a  fubhance  never  quite  fluid  at  the 
higheh  temperature  of  this  climate,  and  always  foft  enough  in 
the  cold  feafon  to  admit  of  removing  the  lid  or  top. 

The  firft  glafs  of  this  kind  was  made  to  my  order  by  Mr. 

Parker  in  Fleet-ftreet,  to  contain  twenty  ounce  meafures  of 
water,  and  the  coft  was  five  (hillings.  A  fimilar  adjuftment 
for  the  lids  of  earthen  jars,  to  contain  pickles,  preferves,  &c. 
feems  both  eligible  and  eafy  in  practice.  See  Plate  V.  Fig.  2. 

I  am, 

Dear  Sir, 

Your  obliged  Friend, 

A.  CARLISLE. 


Soho -Square. 


Ex  traSt 
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(CHANGES  OF  CAST  IRON. 


Caft  iron  lying 
thirty  years  at 
the  bottom  of 
the  fea  was  ox- 
ided, 

Not  uni¬ 
formly,  but  in 
veins. 

A  cannon  funk 
in  a  fhip  burned 
at  the  evacua¬ 
tion  of  Toulon 
was  oxided  only 
in  the  middle. 


III.  • 

Extrq.61  of  a  Letter  from  Toulon  to  General  le  Varaffcur,  Infpeftor 
of  the  Materials  of  the  Guns  of  the  French  Navy,  on  the  Changes 
which  Cajl  Iron  undergoes  by  remaining  long  in  the  Sea .* 

.A.N  obfervation  I  have  never  he3rd  explained  is,  that  cart: 
iron,  which  has  lain  a  long  time  at  the  bottom  of  the  fea,  is 
not  equally  oxided  throughout.  I  formerly  faw  a  cannon  weigh¬ 
ed  up,  after  it  had  been  funk  thirty  years,  which  was  fo  much 
Oxided  in  veins,  that  I  could  run  a  knife  into  fome  places, 
while  the  metal  clofe  by  was  impenetrable  ;  and  on  carrying 
the  knife  beyond  this  hard  vein,  it  entered  as  before.  A  gun 
has  juft  been  weighed  up  here  (at  Toulon,)  belonging  to  one 
of  the  fhips  burnt  when  the  Englifh  evacuated  the  city.  The 
middle  is  fo  uniformly  oxided,  that  a  large  piece  may  be  cut 
off  with  a  hatchet.  Toward  the  hreech,  and  towrard  the  mouth, 
the  metal  appears  to  have  loft  nothing  of  its  hardnefs.  Can 
this  difference  be  aferibed  to  the  contafl  of  the  fubftances  in 
which  the  gun  was  buried  underneath  the  w'ater  ?  Its  pofttion 
at  the  bottom  of  the  fea  not  being  knowm,  wre  can  form  no  con¬ 
jectures  on  this  point.  For  my  part  I  had  imagined,  from  the 
hard  veins  of  the  cannon  mentioned  above,  that  its  metal  had 
intermixed  with  it  fubftances  on  which  fall  w'ater  could  not 
aft.  The  gun  lately  taken  out  of  the  fea  appeared  more  ho¬ 
mogenous,  but  I  cannot  frame  any  fatisfaftory  explanation  of 
the  faft.f 

*  Annales  de  Chimie,  V.  133. 

-f*  It  is  probable,  that  the  laft  cannon,  as  it  belonged  to  a  fhip 
that  was  burned,  had  part  of  it  heated  to  fuch  a  point,  when  it  fell 
into  the  fea,  as  would  occafion  it  to  be  oxided  in  a  higher  degree 
than  the  others.  It  appears  to  me,  more  difficult  to  explain  the 
different  veins  exhibited  by  the  former  cannon.  Note  of  General 
le  Vavaffeur, 


* 
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IV. 

On  the  Antiquity  of  the  Invention  of  Gun-powder ,  and  its  firji  Ap¬ 
plication  to  Military  Purpofes.  By  Mr.  Wiegleb.* 

T 

HE  period  of  the  invention  of  Gun-powder,  and  its  firft 
application  for  the  purpofe  of  artillery,  has  not  yet  been  accu¬ 
rately  afcertained.  Though  there  are  many  accounts  which 
have  been  given  concerning  the  invention  of  this  deftru&ive 
compound,  yet  none  of  them  hate  their  authorities.  The  un¬ 
certainty  concerning  the  invention  of  gun-powder  feems  merely 
to  be  owing  to  the  want  of  proper  documents.  The  moft  Historical  fa£b 
fummary  accounts  the  author  of  this  paper  could  find,  are  con-  determine  the 
tained  in  two  Etfays,  the  one  written  by  Gram,  the  otlj^r  by  gunpowder,  and 
Tremler.  The  firh  account  contains  the  hifiory  of  the  inven.  *lts  u^e  *,n  waIj 
tion  of  gun-powder  in  Europe,  and  its  firlt  application  in 
Denmark  ;  the  latter  comprehends  both  the  invention  of  pow" 
der,  and  the  ufe  of  guns  among  the  Europeans. 

According  to  the  opinion  of  Gram,  gun-powder  was  al¬ 
ready  known  in  Europe  about  the  year  1340.  Tremler,  on  the 
contrary,  endeavours  to  prove,  that  no  author  of  credit  has 
pofitively  (hewn  that  it  was  known  before  the  year  1354. 

Thefe  authors,  therefore,  differ  only  14  years,  refpefting  the 
period  of  the  invention.  Being  the  other  day,  fays  Mr. 

Wiegleb,  in  fearch  of  fome  documents  depofited  in  the  ar¬ 
chives  of  this  town  (Langenfalze),  I  happened  to  meet  with 
the  annual  account  of  the  expences  of  the  town  for  the  year 
1378.  This  account  contains  a  fpecification  of  different  arms, 
viz.  pikes,  bows,  crofs-bows,  arrows,  guns  and  gun-powder. 

The  following  articles  particularly  fixed  his  attention  : 

1.  One  gun.  2.  One  gun  and  one  charge  of  lead.  3.  One 
gun  and  one  charge  of  lead.  4.  Two  guns  and  two  charges 
of  lead.  5.  One  gun  and  one  charge  of  lead.  6.  Two 
guns  and  three  charges  of  lead.  Befides  thefe  articles,  the 
following  charge  was  made  in  the  account  ; 

Pro  Pulveribus ,  35  (hillings. 

Pro  Pulveribus  quos  domini  emerunt  ad  Pyxides,  3  (hillings. 

Pro  duabus  Putellis  ad  Pyxides,  3  (hillings. 


If 


♦  From  the  German  of  Crell’s  Annales,  v,  xx.  pe  6, 
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Hiftoricat  fails 
to  determine  the 
firft  invention  of 
gunpowder,  and 
its  ufe  in  war. 


ANTIQUITY  OF  THE  INVENTION  OF  GUN-rOWPER. 

If  we  confider  that  guns,  powder,  and  lead,  are  here 
charged,  it  is  obvious  that  by  the  word  pulvis ,  gun-powder 
mult  be  underflood  ;  and  by  patellis,  guns  muft  be  meant. 
From  thele  documents  we  are  led  to  believe  that  guns  and 
gun-powder  were  known  already  before  the  year  1378.  And 
it  is  more  than  probable  that  they  were  not  purchafed  that 
year,  but  had  probably  been  ufed  before  that  time.  For  guns 
were  too  expenfive  for  tingle  individuals  and  fmall  towns  at 
that  time ;  and  on  that  account,  the  place  in  which  I  met 
with  the  faid  documents  was  very  probably  provided  with 
guns  many  years  after  the  invention  of  them.  That  this  mult 
have  been  the  cafe  becomes  obvious  from  the  following  ob- 
fervation  :  Achilles  Gefner,  the  Hiflorian  of  Augfburg,  w  ho 
wrote  a  Latin  Chronicle  at  the  beginning  of  the  16th  century, 
lays,?'  "  Three  large  cannons  were  call  at  Augfburg  in  the 
“  year  1378,  the  largelf  of  which  difeharged  a  ball  of  127 
‘‘  pounds  ;  the  lecond  a  ball  of  70  pounds,  and  the  third  a 
41  ball  of  50  pounds,  at  a  diftance  of  1000  paces.” 

Herman  Corner,  who  lived  at  the  end  of  the  1 4th  century, 
relates  that  the  inhabitants  of  Lubec  addled  the  Emperor 
Charles,  who  belieged  the  caftle  of  Dannenberg,  with  600 
armatis  cum  duabus  machinis.  Bombardac  enim  pro  tunc  non 
cr  ant  it  a  communes,  uti  nunc  funt :  From  hence  it  is  evident 
that  the  600  machines  were  nothing  but  bombardae,  or  guns. 

Another  remarkable  document  the  author  of  this  paper  met 
with  was  the  fentence  of  death  of  Nicolaus  the  Bold,  who 
fupplied  the  enemy  with  two  barrels  of  gun-powder,  in  the 
year  1372.  In  this  fentence  it  is  clearly  exprefled,  that  the 
gun-powder  was  made  up  of  faltpetre  and  lulphur.  In  the 
fame  year,  the  Corporation  of  Augfburg  ordered  to  have  caff, 
tw-enty  cannons  of  metal,  at  the  great  expence  of  fifty  pence, 
Thefe  cannons  were  intended  to  be  ufed  againfl  their  neigh¬ 
bours,  the  Bavarians. 

Petrarch,  born  1304,  ftates,  in  his  work  f  publilhed  1374, 

Gav.  llabeo  viacliinas,  ingentia  Jaxa  torquentes. 

Ral.  Saxa  torquere  furiofum  ej}. 

Gav.  Habeo  machinas  el  bedlijlas  innumeras . 

Ral.  Mirum  nifi  et  glandes  Aeneas  quae  jiammis  ejcclis  hor- 
rifon  tone  tru  jacuntur.  Non  erat  J’ates  de  coelo  tonantes  ira 

*  Annales  Augfburgenfes. 
f  Dc  Rcmediis  utriufque  fortunae. 

4  Dei 
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Dei  immortalis ,  homuncio  ?  O  credulitas  j  unci  a  fuberbiac.  Dc  Hiftoncal  fails 
terra  etiam  tonuijfet  :  Non  immutabilefulmen  ut  Maro  ait  humana  ^ft^nventlonof 
rabies  immituta  ejl,  ct  quod  e  nubibus  mittij'olet,  ligneo  quidein,  gunpowder,  and 
fed  tartareo  mittitur  injlrumento .  Erat  haec  pejlis  nuper  raru  ut its  in  war* 
cum  ingenti  miraculo  cerneretur ,  nunc  ut  rerum  pejjbnarum  do - 
dies  J'unt  animi ,  ita  communis  ejl  ut  unum  quodlibet  genus  ar- 
rnorum. 

We  (ball  be  Iefs  furprifed  that  cannons  and  guns  were  made 
of  wood  ;  even  in  the  15th  century  guns  were  bound  with 
iron  hoops. 

In  the  year  1 365,  Margraff  Frederick,  of  Meiffen,  at¬ 
tempted  to  ftorm  the  town  and  caftle  of  Einben  with  flings, 
battering  rams,  and  other  machines,  then  made  ufe  of  in  be- 
lieging  towns.  Rothe,  who  mentions  this  in  his  Chronicle 
of  Thuringen,  farther  relates  that  the  Duke  Albert  was  in 
pofleflion  of  a  gun  which  he  himfelf  ufed  at  the  flege,  for 
fliooting  into  the  wrorks  of  the  enemy.  It  was,  fay  this  author, 
the  hrft  gun  ever  feen  in  that  country. 

In  another  document  is  ftated,  that  anno  Domini ,  millejimo 
tricentejbno  fexagefimo ,  confiftorium  urbis  Lubecenjis  in  toto  com - 
bujtum  ejl ,  per  negligentiem  illorum  qui  pulveras  pro  bombardis 
parabant.  The  fame  fire  is  mentioned  by  Herman  Corner, 
a  native  of  Lubeck.  His  words,  as  taken  from  the  Chronicle 
of  Lubeck,  are  as  follows  :  Confiftorium  urbis  Lubecenfis  incen- 
fiun  eft ,  et  combuftum  per  negligentiam  illorum  qui  pulveres  pro 
bombarbis ,  five  petraries  parabant ,  Jecundum  Chronicam  Lube- 
cenfem.  Cum  enim  praedidas  parajfent  locabant  eos  in  quodarn 
loco  conftftoris  non  caute  cuftoditos  ab  igne .  Pulveres  ergo  per  incu~ 
riam  node  accenfi ,  domum  ip/am  fuccenderunt ,  ad  antequam  ex - 
tingui potuijfent ,  eum  in  cineres  redegerunt.  Confequently  gun¬ 
powder  muft  have  been  prepared  already  at  Lubeck  about  the 
year  1360. 

In  the  year  1359,  a  war  broke  out  between  the  kings  o i 
Caftile  and  Arragonia ;  in  which  the  latter  made  ufe  of  a 
large  gun,  writh  which  he  did  much  damage  to  the  veflels  of 
the  king  of  Caflile  ;  for  he  (hot  down  with  it  the  mails  and 
rigging,  and  killed  many  men  by  only  two  fliots. 

Peter  Divacus  commemorates,  that  in  the  year  1356  the 
inhabitants  of  Lyons  in  Brabant  purchafed  12  guns  (bombar- 
dae)  which  w'ere  called  thundering  guns,  or  blunderbufles, 
ab  horrendo  fragore. 
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Refearches  of 
Bergman  on 
Calamines. 


Hauy’s  opinon 
that  they  are 
pure  oxides. 


Experiments. 


Calamine  from 
Blejberg. 


External  cha¬ 
racters. 

» 


V. 


A  Chemical  Analyfxs  of fomc  Calamines.  By  James  Smithson, 
Esq..  F.  R.  S.  P.  R.  S.  From  the  Fhilofophical  Tranfac 
tionsfor  1803. 


I\  OT WITHSTANDING  the  experiments  of  Bergman  and 
others,  on  thofe  ores  of  zinc  which  are  called  calamine,  much  un- 
certainty  dill  fubfifted  on  the  fubjecl  of  them.  Their  conditution 
was  far  from  decided,  nor  was  it  even  determined  whether  all 
calamines  were  of  the  fame  fpecies,  or  whether  there  were  fe- 
veral  kinds  of  them. 

The  Abb<6  Hauy,  fojuftly  celebrated  for  his  great  know¬ 
ledge  in  cryflallography  and  mineralogy,  has  adhered,  in  his 
late  work  *,  to  the  opinions  he  had  before  advanced  f,  that 
calamines  were  all  of  one  fpecies,  and  contained  no  carbonic 
acid,  being  a  timple  calx  of  zinc,  attributing  the  effervefcence 
which  he  found  fome  of  them  to  produce  with  acids,  to  an  ac-i 
cidental  admixture  of  carbonate  of  lime. 

The  following  experiments  were  made  to  obtain  a  more 
certain  knowledge  of  thefe  ores ;  and  their  refults  will  (how 
the  necedity  there  was  for  their  farther  invedigalion,  and  how 
wide  from  the  truth  have  been  the  opinions  adopted  gon-. 
cerning  them. 

Calamine  from  Bleyherg. 


a.  The  fpecimen  which  furnifiied  the  fubjecl  of  this  article, 
was  faid  by  the  German  of  whom  it  was  purchafed,  to  have 
come  from  the  mines  of  Bleyherg  in  Carinthia. 

It  was  in  the  form  of  a  flieet  flalaclite,  fpread  over  fmall 
fragments  of  limeftone.  It  was  not  however  at  all  cryftalline, 
but  of  the  dull  earthy  appearance  of  chalk,  though,  on  com- 
parifon,  of  a  finer  grain  and  clofer  texture. 

It  was  quite  white,  perfedlly  opaque,  and  adhered  to  the 
tongue;  68.0  grs.  of  it,  in  fmall  bits,  immerfed  in  diddled 
water,  abforbed  19.8  grs.  of  it,  =0,29. 

It  admitted  of  being  fcraped  by  the  nail,  though  with  fome 
difficulty:  fcraped  with  a  knife,  it  afforded  no  light. 


f  Jr  ait  e  de  Miner  alogxe^  Tome  IV.  f  Journal  da  Mines.  No.  32, 

6S.1  grs. 
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68.1  grs.  of  it,  broken  into  fmall  pieces,  expelled  19.0  grs.  Specific  gravity, 
of  diftilled  water  from  a  ftopple  bottle.  Hence  its  denfity 
—  3.584.  In  another  trial,  18.96  grs.  at  a  heat  of  65°  Fahren¬ 
heit,  difplaced  5.27  grs.  of  dill llled  water;  hence  the  denfity 
=  3.598.  The  bits,  in  both  cafes,  were  entirely  penetrated  with 
water. 

b.  Subjected  to  the  adion  of  the  blowpipe  on  the  coal,  it  be-  Blowpipe  afifays^ 
came  yellow  the  moment  it  was  heated,  but  recovered  its  priftine 
whitenefs  on  being  let  cool.  This  quality,  of  temporarily 
changing  their  colour  by  heat,  is  common  to  mod,  if  not  all, 

metallic  oxides ;  the  white  growing  yellow,  the  yellow  red,  the 
red  black. 

Urged  with  the  blue  flame,  it  became  extremely  friable  ; 

Ipread  yellow  flowers  on  the  coal ;  and,  on  continuing  the  fire 
no  very  long  time,  entirely  exhaled.  If  the  flame  was  directed 
againft  the  flowers,  which  had  fettled  on  the  coal,  they  (hone 
with  a  vivid  light.  A  bit  fixed  to  the  end  of  a  flip  of  gla/s, 
wafted  nearly  as  quickly  as  on  the  coal. 

It  diflolved  in  borax  and  microcofmic  fait,  with  a  flight 
effervefcence,  and  yielded  clear  colourlefs  glafles  ;  but  which 
became  opaque  on  cooling,  if  over  faturated.  Carbonate  of  foda 
had  not  anya£tion  on  it. 

c.  68.0  grs.  of  this  calamine  diflolved  in  dilute  vitriolic  acid  Solutions  in  the 
with  a  britk  effervefcence,  and  emitted  9.2  grs.  of  carbonic 

acid.  The  folution  was  white  and  turbid,  and  on  (landing  gave  only  falts  of 

depofited  a  white  powder,  which,  colledted  on  a  fmall  filter  zm^’  ?*ve 

of  gauze  paper,  and  well  edulcorated  and  let  dry,  weighed 

only  0.86  grs.  This  fediment,  tried  at  the  blowpipe,  melted 

firft  into  an  opaque  white  matter,  and  then  partially  reduced 

into  lead.  It  was  therefore,  probably*  a  fixture  of  vitriol  of 

lead  and  vitriol  of  lime. 

The  filtered  folution,  gently  exhaled  to  drynefs,  and  kept 
over  a  fpirit-lamp  till  the  w'ater  of  cryftallization  of  the  fait  and 
all  fuperfluous  vitriolic  acid  were  driven  off,  afforded  96.7  grs. 
of  perfedtly  dry,  or  arid* ,  white  fait.  On  re-folution  in  water, 
and  cryftallization,  thisfaline  matter  proved  to  be  wholly  vitriol 

*  Dry,  as  oppofed  to  wet  or  damp,  which  are  only  degrees  of 
each  other,  merely  implies  free  from  mechanically  admixed  water. 

Arid,  may  be  appropriated  to  exprefs  the  ftate  of  being  devoid  of 
combined  water. 


of 
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contained  oxide 
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water. 


Somerfetfhire 

calamine. 
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of  zinc,  excepting  an  inappretiable  quantity  of  vitriol  of  lime  in 
capillary  cry  Hals,  due,  without  doubt,  to  a  flight  and  accidental 
admixture  of  lome  portion  of  the  calcareous  fragments  on  which 
this  calamine  had  been  depofited.  Pure  martial  prulliate  of 
tartar,  threw  down  a  white  precipitate  from  the  folution  of  this 
fait. 

In  another  experiment,  20.0  grs.  of  this  calamine  afforded 
28.7  grs  of  arid  vitriol  of  zinc. 

d.  10  grs.  of  this  calamine  were  dilTolved  in  pure  marine 
acid,  with  heat.  On  cooling,  fmali  capillary  cryflals  of  muriate 
of  lead  formed  in  the  folution.  This  folution  was  precipitated 
by  carbonate  of  foda,  and  the  filtered  liquor  let  exhale  flowdy  in 
the  air  ;  but  it  furnifhed  only  cryflals  of  muriate  of  foda. 

e.  10  grs.  diffolved  in  acetous  ac  id  without  leaving  any  refi- 
duum.  By  gentle  evaporation,  20.3  grs.  =  2.03.  of  acetite  of 
zinc,  in  the  ufual  hexagonal  plates,  were  obtained  Thefe  cryf- 
tals  were  permanent  in  the  air,  and  no  other  kind  of  lalt  could 
be  perceived  amongft  them. 

Neither  folution  of  vitriolated  tartar,  nor  vitriolic  acid,  occa- 
fioned  the  flighted  turbidnefs  in  the  folution  of  thefe  cryflals, 
either  immediately  or  on  Handing  ;  a  proof  that  the  quantity  of 
lime  and  lead  in  this  folution,  if  any,  was  exceffively  minute. 

f.  A  bit  of  this  calamine,  weighing  20.6  grs.  being  made  red 
hot  in  a  covered  tobacco-pipe,  became  very  brittle,  dividing  on 
the  flighted  touch  into  prifms,  like  thofe  of  darch,  and  Iod  5.9 
grs.  of  its  weight  =  0.286.  After  this,  it  diffolved  flowly  and 
difficultly  in  vitriolic  acid,  without  any  effervefeence. 

According  to  thefe  experiments,  this  calamine confids  of. 


Calx  of  zinc 

0.714 

Carbonic  acid 

-  O.J  35 

Water 

-  0.151 

1.000. 

The  carbonates  of  lime  and  lead  in  it  are  more  accidental 

♦ 

admixtures,  and  in  too  fmali  quantity  to  deferve  notice. 

Calamine  from  Somerfetfhire . 

a.  This  calamine  came  from  Mendip  Hills  in  Somerfetfhire. 
It  had  a  ma man i Hated  form  ;  was  of  a  denfe  erydalline  tex¬ 
ture  ;  femitranfparent  at  its  edges,  and  in  its  fmali  fragments ; 
and  upon  the  whole  very  fimilar,  in  its  general  appearance,  to 
calcedony. 

It 
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It  was  tinged,  exteriorly,  brown  ;  bat  its  interior  colour  was 
a  greenifh  yellow. 

It  had  confiderable  hardnefs ;  it  admitted  however  of  being  Characters, 
fcraped  by  a  knife  to  a  white  powder. 

56. 8  grs.  of  it  difplaced  13.1  grs.  of  water,  at  a  temperature 
of  650  Fahrenheit.  Hence  its  denfity  =  +.336. 

b.  Expofed  to  the  blowpipe,  it  became  opaque,  more  yellow,  Blowpipe  aflays. 
and  friable;  lpread  flowers  on  the  coal,  and  consequently  vola¬ 
tilized,  but  not  with  the  rapidity  of  the  foregoing  kind  from 

Bleyberg . 

It  difTolved  in  borax  and  microcofmic  fait,  with  effervefcence, 
yielding  colourlefs  glades.  Carbonate  ot  foda  had  no  a6tion 
on  it. 

c.  It  difTolved  in  vitriolic  acid  with  a  brifk  effervefcence  ;  Solution, 
and  67.9  grs.  of  it  emitted  24.5  grs.  =0.360,  of  carbonic  acid. 

This  folution  was  colourlefs ;  and  no  refiduum  was  left.  By 
evaporation,  it  afforded  only  vitriol  ot  zinc,  in  pure  limpid 
cryftals. 

d.  23.0  grs.  in  fmall  bits,  made  red  hot  in  a  covered  tobacco- 


pipe,  loft  8. 1  grs.  =  0.352.  It  then  diffolved  (lowly  and  diffi¬ 
cultly  in  vitriolic  acid,  without  any  emiffion  of  carbonic  acid  ; 
and,  on  gently  exhaling  the  folution,  and  heating  the  fait  ob¬ 
tained,  till  the  expulfion  of  all  fuperabundant  vitriolic  acid  and 
all  water,  29.8  grs.  of  arid  vitriol  of  zinc  were  obtained.  This 
dry  fait  was  wholly  foluble  again  in  water  ;  and  folution  of  pure 
martial  pruftiate  of  foda  occafioned  a  white  precipitate  in  it. 

This  calamine  hence  confifts  of. 

Carbonic  acid  -  0.352 

Calx  of  zinc  -  0.648 


Component 
parts,  Carbonic 
acid  and  oxide 
of  zinc. 


1 .000. 


Calamine  from  Derbyjhire. 

a.  Thi?  calamine  conftfted  of  a  number  of  fmall  cryftals,  ca“ 

about  the  fize  of  tobacco-feeds,  of  a  pale  yellow  colour,  which 
appeared  from  the  fhape  of  the  mafs  of  them,  to  have  been 
depofited  on  the  furface  of  cryftals  of  carbonate  of  lime,  of 
the  form  of  Fig.  28.  Plate  IV.  of  the  Criflallographie  ot  Rom6 
de  L’lfle. 

The  fmallnefs  of  thefe  calamine  cryftals,  and  a  want  of  External  cha- 
fharpnefs  rendered  it  impoffible  to  determine  their  form  with  ra<^ers>  &c. 

certainty  : 
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Experiments. 


Component 
parts  carbonic 
acid  and  oxide 
zinc. 


certainty;  they  were  evidently,  however,  rhomboids,  whofe  faces 
were  very  nearly,  if  not  quite,  rectangular,  and  which  were  in¬ 
complete  along  their  fix  intermediate  edges,  apparently  like 
Fig.  78.  Plate  IV.  of  Rome  de  L’lfle. 

‘22.1  grs.  of  thefc  ciyftals,  at  a  heat  of  57°  Fahrenheit,  dif- 
placed  5.1  grs.  of  water,  which  gives  their  denfity  =4.333. 

Heat  did  not  excite  any  ele&ricity  in  thefe  cryftals. 

b.  Before  the  blowpipe,  they  grew  more  yellow  and  opaque, 
and  fpread  flowers  on  the  coal.  They  diflolved  wholly  in  borax 
and  microcofmic  fait,  writh  effervefcence. 

c.  22.0  grs.  during  their  folution  in  vitriolic  acid,  effervefced, 
and  loll  7.8  grs.  of  carbonic  acid  =  0.354.  This  folution  was 
colourlefs,  and  afforded  26.8  grs.  of  arid  vitriol  of  zinc,  which, 
rediffolved  in  water,  fhot  wholly  into  clear  colourlefs  prifms  of 
this  fait. 

d.  9.2  grs.  of  thefe  cryftals,  ignited  in  a  covered  tobacco-* 
0f pipe,  loft  3.2  grs.  =  0.3  178  ;  hence  thefe  cryftals  confift  of. 

Carbonic  acid  -  0.348 

Calx  of  zinc  -  0.652 


1 .000. 

EleSlrical  Calamine. 


Electrical  ca¬ 
lamine  from 
Regbania. 


The  Abbe  Hauy  has  confidered  this  kind  as  differing  from 
the  other  calamines  only  in  the  circumftance  of  being  in  diftinft 
cryftals;  but  it  has  already  appeared,  in  the  inftance  of  the 
Derbyfhirecalamine,  that  allcryftals  of  calamine  are  not  electric 
bv  heat,  and  hence,  that  it  is  not  merely  to  being  in  this  ftate 
that  this  fpecies  owes  the  above  quality.  And  the  following 
experiments,  on  fome  cryftals  of  ele&ric  calamine  from  Reg- 
bania  in  Hungary,  can  leave  no  doubt  of  its  being  a  com¬ 
bination  of  calx  of  zinc  wuth  quartz;  fince  the  quantity  of  quartz 
obtained,  and  the  perfect  regularity  and  tranfparency  of  thefe 
cryftals  make  it  impofl'ible  to  fuppofe  it  a  foreign  admixture  in 
them. 

ci. ■ 23.45  grs.  of  thefe  Regbania  cayftals,  difplaced  6.S  grs. 
of  diftilled  water,  from  a  ftopple-bottle,  at  the  temperature  of 
64°  Fahrenheit ;  their  fpecific  gravity  is  therefore  =  3.434. 

The  form  of  thefe  cryftals  is  reprefenled  in  Figure  I.  Plate 
V.  where  the  angle  formed  by  the  planes  a  and  c  was  90°,  that 
by  a  and  e  =  150°,  that  by  b  and  c  =  1 1 and  that  by  c  and 
(l  =  130°. 

They  were  not  fcratched  by  a  pin ;  a  knife  marked  them. 

3  b.  One 
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b.  One  of  thefe  cryftals,  expofed  to  the  flame  of  the  blow- Blowpipe  ex¬ 
pipe,  decrepitated  and  became  opaque,  and  (hone  with  agreenp,'lunenLS* 
light,  but  teemed  totally  infufible. 

Borax  and  microcofmic  fait  difTolved  thefe  cryftals,  without 
any  effervefcence,  producing  clear colourlefs  glades,  Carbonate 
of  foda  had  little  if  any  action  on  them. 

c.  According  to  Mr.  Pelletier’s  experiments  *  on  the  cala¬ 
mine  of  Fribourg  in  BrifgaW,  which  is  undoubtedly  of  this 
fpecies,  its  compofition  is. 

Quartz  -  -  -  -  *  *  0.50 

Calx  of  zinc  -  0.33 

Water  -  -  -  -  -0.12 

1.00. 


I'he  experiments  on  the  Rcgbania  cryftals  have  had  different 
refults ;  but,  though  made  on  much  (mailer  quantities,  they 
will  perhaps  not  be  found,  on  repetition,  lefs  in  conformity 
with  nature. 

23.45  grs.  heated  red  hot  in  a  covered  crucible,  decrepitat¬ 
ed  a  little,  and  became  opaque,  and  loft  1.05  grs.  but  did  not 
fall  to  powder  or  grow  friable.  It  was  found,  that  this  matter 
was  not  in  the  leaft  deprived  of  its  eledrical  quality  by  being 
ignited  ;  aad  hence,  while  hot,  the  fragments  of  thefe  decrepi¬ 
tated  cryftals  clung  together,  and  to  the  crucible. 

d.  22.2‘grs.  of  thefe  decripitated  cryftals,  =  23.24  grs.  of 
the  original  cryftals,  in  a  ftate  of  impalpable  powder,  being 
digefted  over  a  fpirit-lamp  with  diluted  vitriolic  acid,  fhowed 
no  effervefcence ;  and,  after  fome  time,  the  mixture  became  a 
jelly.  Exhaled  to  drynefs,  and  ignited  (lightly,  to  expel  the 
fuperfluous  vitriolic  acid,  the  mafs  weighed  37.5  grs. 

On  extradion  of  the  faline  part  by  diftilled  water,  a  fine 
powder  remained,  which,  after  ignition,  weighed  5.8  grs.  and 
was  quartz. 

The  faline  folution  afforded,  on  cryftallization,  only  vitriol  Component 
®f  zinc.  Thefe  cryftals  therefore  conftft  of,  calwlaminf^" 


Quartz 

0.250 

Calx  of  zinc  - 

-  0.683 

Water 

-  -  -  0.044 

, 

0.977 

Lofs  > 

-  0.023 

1.000. 

*  Journal  de  Phyfique. 

Tom.  XX.  p.  414. 

The 
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The  water  is  mod  probably  not  an  effential  element  of  this 
calamine,  or  in  it  in  the  ftate  of,  what  is  improperly  called, 
water  of  cryftallization,  but  rather  exifts  in  the  cryflals  in  fluid 
drops  interpofed  between  their  plates,  as  it  often  is  in  cryftals 
of  nitre,  of  quartz,  Its  fmall  quantity,  and  the  cryflals  not 
falling  to  powder  on  its  expulfion,  but  retaining  almofl  per- 
feflly  their  original  (olidity,  and  fpathofe  appearance  in  the 
places  of  fra6ture,  and,  above  all,  preferving  their  electrical 
quality  wholly  unimpaired,  which  would  hardly  be  the  cafe 
after  the  lofs  of  a  real  element  of  their  conflitution,  feem  to 
warrant  this  opinion. 

If  the  water  is  only  accidental  in  this  calamine,  its  compofi- 
tion,  from  the  above  experiments,  will  be. 

Quartz  -----  0.261 

Calx  of  zinc  -  0.739 


It  is  found  in 
Derby  th  ire. 


1.000 

I  have  found  this  fpecies  of  calamine  amongfl  the  produc¬ 
tions  of  Derbyfliire,  in  fmall  brown  cryftals,  depofited,  to¬ 
gether  with  the  foregoing  fmall  cryftals  of  carbonate  of  zinc, 
on  cryftals  of  carbonate  of  lime.  Their  form  feems,  as  tar  as 
their  minuteneCs  and  compreflion  together  would  allow  ot 
judging,  nearly  or  quite  the  fame  as  that  of  thofe  from  Reg- 
bania  ;  and  the  leaft  atom  of  them  immediately  evinces  its 
nature,  on  being  heated,  by  the  ftrong  eledlricity  it  acquires. 
On  their  folution  in  acids,  they  leave  quartz. 


OBSERVATIONS. 

Chemiftry  is  yet  fo  new  a  fcience,  what  we  know  of  it  bears 
fo  fmall  a  proportion  to  what  we  are  ignorant  of,  our  know¬ 
ledge  in  every  department  of  it  is  fo  incomplete,  fo  broken, 
confifting  fo  entirely  of  ifolated  points  thinly  fcattered  like 
lucid  fpecks  on  a  vaft  field  of  darknefs,  that  no  refearcbes  can 
be  undertaken  without  producing  fome  fads,  leading  to  fome 
confequences,  which  extend  beyond  the  boundaries  of  their  im¬ 
mediate  object. 

Component  1 .  The  foregoing  experiments  throw  light  on  the  proportions 

fM.tsot  fulpbate  m  w|1ic}1  elements  exift  in  vitriol  of  zinc.  23.0  grs.  of  the 

or  zinc.  o 

Mendip  Hill  calamine,  produced  29.8  grs.  of  arid  vitriol  ot 
zinc.  Thefe  23.0  grs.  of  calamine  contained  Id. 9  grs.  of 

calx 
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calk  of  zinc;  hence,  this  metallic  fait,  in  an  arid  date,  con- 
fids  of  exa&ly  equal  parts  of  calx  of  zinc  and  vitriolic  acid. 

This  inference  is  corroborated  by  the  refults  of  the  other 
experiments:  68.0  grs.  of  the  Bleyberg  calamine,  containing 
4S.6  grs.  of  calx  of  zinc,  yielded  96.7  grs,  of  arid  vitriol  of 
zinc ;  and,  in  another  trial,  20.0  grs.  of  this  ore,  containing 
14.2  grs.  of  calx  of  zinc,  produced  28,7  grs.  of  arid  vitriol  of 
zinc.  The  mean  of  thefe  two  cafes,  is  62.7  grs.  of  arid  vitriol 
of  zinc,  from  3  1.4  grs.  of  calx  of  zinc. 

In  the  experiment  with  the  cryfials  of  carbonate  of  zinc  from 
Derbyfhire,  14.35  grs.  of  calx  of  zinc  furnifiied  indeed  only 
26.8  grs  of  arid  vitriol  of  zinc  ;  a  deficiency  of  about  T-~^,  occa- 
fioned  probably  by  fome  fmall  inaccuracy  of  manipulation. 

2.  When  the  fimplieity  found  in  all  thofe  parts  of  nature  Petition  that  the 

which  are  fufficiently  known  to  difcover  it  is  confidered,  it  Parts°f  com- 
.  J  ,  pounds  do  not 

appears  improbable  that  the  proximate  confiitucnt  parts  of  greatly  exceed 
bodies  fiiould  be  united  in  them,  in  the  very  remote  relations  to  eacf‘  <?t^er  *n 
each  other  in  which  analyfes  generally  indicate  them  ;  and,  an  ^ 
attention  to  the  fubjed  has  led  me  to  the  opinion  that  fuch  is 
in  fad  not  the  cafe,  but  that,  on  the  contrary,  they  are  univer- 
fally,  as  appears  here  with  refped  to  arid  vitriol  of  zinc,  frac¬ 
tions  of  the  compound  of  very  low  denominators.  Poffibly  in 
few  cafes  exceeding  five. 

The  fuccefs  which  has  appeared  to  attend  fome  attempts  to 
apply  this  theory,  and  amongfi:  others,  to  the  compofitions  of 
fome  of  the  fubftances  above  analyfed,  and  efpecially  to  the 
calamine  from  Bleyberg,  induces  me  to  venture  to  dwell  here 
a  little  on  this  fubjed,  and  date  the  compofition  of  this  cala¬ 
mine,  which  refults  from  the  fyfiem,  as,  betides  contributing 
perhaps  to  throw  fome  light  on  the  true  nature  of  this  ore,  it 
may  be  the  means  likewife  of  prefenting  the  theory  under  cir- 
cumftances  of  agreement  with  experiment,  which,  from  the 
furprifing  degree  of  nearnefs,  and  the  trying  complexity  of  the 
cafe,  may  feem  to  entitle  it  to  fome  attention. 

From  this  calamine,  containing,  according  to  the  refults  of  Hence  the  com- 

the  experiments  on  the  Mendip  Hill  kind,  too  fmall  a  quantity  Bleyberg^ala0-^ 

of  carbonic  acid  to  faturate  the  whole  of  the  calx  of  zinc  in  it,  mine  axe  fup- 

and  from  its  containing  much  too  large  a  portion  of  water  to  pofed  ,t0.  he  ar“ 

°  b  r  _  ranged  in  lubor- 

be  in  it  in  the  fiate  of  mere  moifture  or  dampnefs,  it  feems  to  dinatecom- 
confift  of  two  matters;  carbonic  of  zinc,  and  a  peculiar  com-  P0UI*dl‘ 
pound  of  zinc  and  water,  which  may  be  named  hydrate  of 
zinc. 
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By  the  refults  of  the  analyfis  of  the  Mendip-I  'ill  calamine, 
corrected  by  the  theory,  carbonate  or '  inc  appears  to  confid  of. 
Carbonic  acid 

,  Calx  of  2inc  -  -  - 

Deducing  from  the  calx  of  zinc  in  the  Blevberg  calamine, 
that  portion  which  correfponds,  on  thefe  principles,  to  its 
yield  of  carbonic  acid,  the  remaining  quantity  of  calx  of  zinc 
and  water  are  in’fuch  propo:  turns  as  to  lead,  from  the  theory, 
to  confider  hydrate  of  zinc  as  co:  poled  of 
Calx  of  zinc 
Water,  or  rather  ice 
And,  from  thefe  refults,  corre&ed  by  the  theory,  1  confider 
Bley  berg  calamine  as  confiding  of. 

Carbonic  of  zinc  - 
Hydrate  of  zinc  - 
The  tefi  of  this  hypothefis  is  in  the  quantities  of  the  remote 
elements  which  analyfis  would  obtain  from  a  calamine  thus 

J 

compofed. 

The  following  table  will  fhow  how  very  infignificantly  the 
calamine  compounded  by  the  theory,  would  differ  in  this  re- 
fpect  from  the  calamine  of  nature. 

Elucidations  of  1000  parts  of  the  compound  fait  of  carbonate  and  hydrate 
chemical  theory.  Qf  zmcc0nfift  of. 


JL 

4. 

I 

4- 


2. 

5 

3 

T 


400  -  -  -  - 


l 

Hydrate  of  zinc  I 

£=  600  -  -  -  -J 


Carbonic 

400 

acid 

3 

Calx  of 

400  x  2 

zinc 

3 

Calx  of 

600  X  3 

zinc 

4 

600 

fee  -  - 

-  1 33i 


=2 66} 


—  71 6j 


— 45  0 


15a 


1000. 


Great  as  is  the  agreement  between  the  quantities  of  the  lad 
column  and  thofe  obtained  by  the  analyfis  of  the  Bleyberg  ca¬ 
lamine,  it  would  be  yet  more  perfeft,  probably,  had  there 
been,  in  this  indance,  no  fources  of  fallacy  but  thofe  attached 
to  chemical  operations,  fuch  as  errors  of  weighing,  wade,  &c. 

but 

3  , 
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but  the  differences  which  exit!  are  owing,  in  home  meafure  Elucidations  of 

at  leaft,  to  the  admixture  of  carbonate  of  lime  and  carbonate  c^cmical  theory, 

# 

ot  lead,  in  the  calamine  analyfed,  and  alfo  to  fome  portion 
of  water,  which  is  undoubtedly  contained,  in  the  ffate  of 
moifture,  in  fo  porus  and  bibulous  a  body. 

It  has  alfo  appeared,  in  the  experiments  on  the  Mendip 
Hill  calamine,  that  acids  indicate  a  greater  quantity  of  carbonic 
acid  than  fire  does,  If  vve  make  this  deduction  for 

diffolved  water,  it  reduces  the  quantity  of  carbonic  acid  in  the 
Bleyberg  calamine,  to  0.1321. 

If  we  aflume  this  quantity  of  carbonic  acid  as  the  datum  to 
calculate,  on  this  fyftem,  the  compofition  of  the  calamine  from 
Bleyberg,  we  (hall  obtain  the  following  refults : 

Compound  fait,  ofcarbonateof  zinc  and  hydrate  of  zinc  990.3 
Water  in  the  ffate  of  moiffure  -  -  -  2.5  , 

Carbonate  of  lime  and  carbonate  of  lead  -  -  7.2 


8_ 

'  6  0 

.9 

'6o 

-43 

'60 


1000.0 

It  may  be  thought  fome  corroboration  of  the  fyffem  here 
Offered,  that,  if  we  admit  the  proportions  which  it  indicates,, 
the  remote  elements  of  this  ore,  while  they  are  regular  parts 
of  their  immediate  produds,  by  whofe  fubfequent  union  this 
ore  is  engendered,  are  alfo  regular  fradions  of  the  ore  itfelf % 
thus. 

The  carbonic  acid  -  -*■ 

The  water  - 
The  calx  of  zinc  - 

Hereby  difplaying  that  fort  of  regularity,  in  every  point  of 
view  of  the  objed,  which  fo  wonderfully  charadenfes  the 
works  of  nature,  when  beheld  in  their  true  light. 

If  this  calamine  does  confiff  of  carbonate  of  zinc  and  hydrate 
of  zinc,  in  the  regular  proportions  above  fuppofed,  little  doubt 
can  exift  of  its  being  a  true  chemical  combination  of  thefe  tw'o 
matters,  and  not  merely  a  mechanical  mixture  of  them  in  a 
pulverulent  ffate  ;  and,  if  fo,  we  may  indulge  the  hope  of 
fome  day  meeting  with  this  ore  in  regular  cryflals. 

If  the  theory  here  advanced  has  any  foundation  in  truth, 
the  difcovery  will  introduce  a  degree  of  rigorous  accuracy  and 
certainty  into  chemiftry,  of  which  this  fcience  was  thought  to 
be  ever  incapable,  by  enabling  the  chemift,  like  the  geome¬ 
trician,  to  redify  by  calculation  the  unavoidable  errors  of  his 

G  2  manual 
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CHEMICAL  ANALYSIS  OF  SOME  CALAMINES. 

manual  operations,  and  by  authotifing  him  to  eliminate  from 
the  eflential  elements  of  a  compound,  thole  products  of  its 
analyfis  whofe  quantity  cannot  be  reduced  to  any  admiflible 
proportion. 

A  certain  knowledge  of  the  exaCt  proportions  of  the  con- 
ftituent  principles  of  bodies,  may  likewife  open  to  our  view 
harmonious  analogies  between  the  conftitutions  of  related 
objefls,  general  laws,  &c.  which  at  prefent  totally  efcape  us. 
In  lliort,  if  it  is  founded  in  truth,  its  enabling  the  application 
of  mathematics  to  chemiftry,  cannot  but  be  productive  of 
material  refults  *. 

3.  By  the  application  of  the  foregoing  theory  to  the  experi¬ 
ments  on  the  eleCtrical  calamine,  its  elements  will  appear  to 
be. 

Quartz  ^ 

Calx  of  zinc  -  -  -  -  ^ 

A  fmall  quantity  of  the  calamine  having  efcaped  the  aCtion 
t)f  the  vitriolic  acid,  and  remained  undecompofed,  will  account 
for  the  llight  excels  in  the  weight  of  the  quartz. 

4.  The  exhalation  of  thefe  calamines  at  the  blowpipe,  and 
the  flowers  which  they  diffufe  round  them  on  the  coal,  are 
probably  not  to  be  attributed  to  a  direct  volatilization  of  them. 
It  is  more  probable  that  they  are  the  confequences  of  the  dif- 
oxidation  of  the  zinc  calx,  by  the  coal  and  the  inflammable 
matter  of  the  flame,  its  fublimation  in  a  metallic  flate,  and  in- 
flantaneous  recalcination.  And  this  alternate  reduction  and 
combuflion,  may  explain  the  peculiar  phofphoric  appearance 
exhibited  by  calces  of  zinc  at  the  blowpipe. 

The  apparent  fublimation  of  the  common  flowers  of  zinc  at 
the  inllant  of  their  production,  though  totally  unfublimable 
afterwards,  is  certainly  likewife  but  a  deceptious  appearance. 
The  reguline  zinc,  vaporifed  by  the  heat,  rifes  from  the 
crucible  as  a  metallic  gas,  and  is,  while  in  this  ftate,  convert¬ 
ed  to  a  calx.  The  flame  which  attends  the  procefs  is  a  proof 
of  it ;  for  flame  is  a  mafs  of  vapour,  ignited  by  the  production 
of  fire  within  itfelf.  The  fibrous  form  of  the  flowers  of  zinc, 
is  owing  to  a  cryfiallization  of  the  calx  while  in  mechanical JUf- 

9 

% 

*  It  may  be  proper  to  fay,  that  the  experiments  have  been  ftated 
predfely  as  they  turned  out,  and  have  not  been  in  the  Uajl  degree 
bent  to  the  fyftem. 

penfion 
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penfion  in  the  air  like  that  which  takes  place  with  camphor’Elucidatlons  of 
when,  after  having  been  fome  time  inflamed,  it  is  blown  out.c^emical  theory* 

A  moment’s  refle&ion  muft  evince,  how  injudicious  is  the 
common  opinion,  of  cryftallization  requiring  a  flate  of  folution 
in  the  matter  ;  flnce  it  mud  be  evident,  that  while  folution  fub- 
Ms,  as  long  as  a  quantity  of  fluid  admitting  of  it  is  prefent,  no 
cryftallization  can  take  place.  The  only  requifite  for  this  opera¬ 
tion,  is  a  freedom  of  motion  in  the  maffes  which  tend  to  unite, 
which  allows  them  to  yield  to  the  impulfe  which  propels  them 
together,  and  to  obey  that  fort  of  polarity  which  occafions 
them  to  prelent  to  each  other  the  parts  adapted  to  mutual  union. 

No  flate  lo  completely  affords  thefe  conditions  as  that  of  me¬ 
chanical  fufpenfion  in  a  fluid  whofe  denfity  is  fo  great,  rela¬ 
tively  to  their  fize,  as  to  oppofe  fuch  refiflance  to  their  defcent 
in  it  as  to  occafion  their  mutual  attra&ion  to  become  a  power  , 
fuperior  Lo  their  force  of  gravitation.  It  is  in  thefe  circumflances 
that  the  atoms  of  matters  find  themfelves,  when,  on  the  fepa- 
ration  from  them  of  the  portion  of  fluid  by  which  they  were 
diffolved,  they  are  abandoned  in  a  difengaged  flate  in  the 
bolom  of  a  folution  ;  and  hence  it  is  in  faturated  folutions  fuf- 
taining  evaporation,  or  equivalent  cooling,  and  free  from 
any  perturbing  motion,  that  regular  cryflallization  is  ufually 
effe&ed. 

But  thofe  who  are  familiar  with  chemical  operations,  know 
the  fort  of  agglutination  which  happens  between  the  particles 
of  fubfided  very  fine  precipitates :  occafioning  them,  on  a 
fecond  diffufion  through  the  fluid,  to  fettle  again  much  more 
quickly  than  before,  and  which  is  certainly  a  cryftallization, 
but  under  circumflances  very  unfavourable  to  its  perfe£t  per¬ 
formance. 

5.  No  calamine  has  yet  occurred  to  me  which  was  a  real, 
uncombined,  calx  of  zinc.  If  fuch,  as  a  native  product,  fhould 
ever  be  met  with  in  any  of  the  ftill  unexplored  parts  of  the 
earth,  or  exift  amongft  the  unfcrutinized  poffeffions  of  any 
cabinet,  it  will  eafily  be  known,  by  producing  a  quantity  of  arid 
vitriol  of  zinc  exactly  double  its  own  weight;  while  the  hydrate 
of  zinc,  ftiould  it  be  found  Angle,  or  uncombined  with  the  car¬ 
bonate,  will  yield,  it  is  evident,  1.5  its  weight  of  this  arid  fait. 
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VI. 


Table  of  the  Radii  of  Wheels ,  from  Ten  to  Three  Hundred  Teeth , 
the  Fitch *  being  Tiro  Inches.  By  Mr.  B.  Donkin, 
Millwright,  Dartford,  Kent  f. 


Table  of  the 
radii  of  wheels. 


No. 

Radius 

Radius. 

of 

in 

No. 

Radius. 

No. 

Teeth 

Inches. 

10 

3,236 

42 

13,382 

74 

23,562 

1  1 

3,549 

43 

13,700 

75 

23,880 

12 

3,864 

44 

14,018 

76 

24,198 

13 

4,179 

45 

14,336 

77 

24,517 

14 

4,494 

46 

14,654 

78 

24,835 

15 

4,810 

47 

14,972 

79 

25,153 

16 

5,126 

48 

15,290 

80 

25,471 

17 

5,442 

49 

15,608 

81 

25,790 

IS 

5,759 

50 

15,926 

82 

26,108 

19 

6,076 

51 

16,244 

83 

26,426 

20 

6,392 

52 

16,562 

84 

26,744 

21 

6,710 

53 

16,880 

85 

27,063 

22 

7,027 

54 

17,198 

86 

27,381 

23 

7,344 

55 

17,517 

87 

27,699 

24 

7,661 

56 

17,835 

88 

28,017 

25 

7,979 

57 

18,153 

89 

28,336 

26 

8,296 

58 

18,471 

90 

28,654 

27 

8,614 

59 

18,789 

91 

28,972 

28 

8,931 

60 

19,107 

92 

29,290 

29 

9,249 

!  61 

19,425 

93 

29,608 

30 

9,567 

62 

19,744 

94 

29,927 

31 

9,885 

63 

20,062 

95 

30/245 

32 

10,202 

64 

20,380 

96 

30,563 

33 

10,520 

65 

20,698 

97 

30,881 

34 

10,838 

66 

21,016 

98 

3 1 ,200 

35 

1  1,156 

67 

21,335 

99 

31,518 

36 

1 1,474 

68 

21,653 

100 

31,836 

37 

1  1,792 

69 

21,971 

101 

32, 1  >5 

33 

12,110 

70 

22,289 

102 

32,473 

39 

12,428 

71 

22,607 

103 

32,791 

40 

12,746 

72 

22,926 

104 

33,109 

41 

13,064 

73 

23,244 

105 

33,427 

*  By  the  pitch  is  underftood  the  diftnnee  between  the  centers  of 
two  contiguous  teeth  j  and  by  the  radius  is  underftood  the  diftance 
between  the  center  of  the  wheel  and  the  center  of  each  tcoth. 
f  Communicated  by  the  author. 
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No. 

Radius. 

No. 

Radius. 

No. 

Radius. 

106 

33,746 

151  . 

43,068 

196 

62,392 

107 

3  1,064 

152 

48,387 

197 

62,710 

1 08 

34,382 

153 

48,705 

198 

63,028 

109 

34,700 

154 

49,023 

199 

63,346 

1  10 

35,018 

155 

49.341 

200 

63,665 

111 

35,337 

156 

49,660 

201 

63,983 

112 

35,655 

157 

49,97  8 

202 

64,301 

1 13 

35,974 

158 

50,296 

203 

64,620 

114 

36,292 

159 

50,615 

20  1 

64,938 

115 

36,61  1 

160 

50,933 

205 

65,256 

116 

36,929 

161 

51,251 

206 

65,574 

117 

37,247 

162 

5  1,569 

207 

65,893 

118 

37,565 

163 

51,888 

208 

66,21 1 

1  19 

37,883 

164 

52,206 

209 

66,529  , 

120 

38,202 

165 

52,524 

210 

66,848 

121 

33,520 

166 

52,843 

21  1 

67,166 

122 

38,838 

167 

53,161 

212 

67,484 

1 23 

39,156 

168 

53,479 

213 

67,803 

124 

39,475 

169 

53,798 

214 

68,121 

125 

39,793 

170 

54,116 

215 

68,439 

126 

40,1 1 1 

171 

54,434 

216 

68,757 

127 

40,429 

172 

54,752 

217 

69,075 

128 

40,748 

173 

55,071 

218 

69,394 

129 

41,066 

174 

55,339 

219 

69,712 

130 

41,384 

175 

55,707 

220 

70,031 

131 

41,703 

176 

56,026 

221 

70,349 

132 

42,02 1 

177 

56,344 

222 

70,667 

133 

42,339 

173 

56,662 

223 

70,985 

134 

42,657 

179 

56,980 

224 

71,304 

135 

42,976 

ISO 

57,299 

225 

71,622 

136 

43,294 

181 

57,617 

226 

71,941 

137 

43,612 

182 

57,935 

227 

72,258 

138 

43,93 1 

1  S3 

58,253 

228 

72,577 

139 

44,249 

184 

58,572 

229 

72,895 

1 40 

44,567 

185 

58,890 

230 

73,214 

141 

44,885 

136 

59,209 

231 

73,532 

142 

45,204 

187 

59,527 

232 

73,850 

143 

45,522 

188 

59,845 

233 

7  4, 1 68 

144 

45,840 

189 

60,163 

234 

74,487 

145 

1  46,158 

190 

60,482 

235 

74,805 

146 

46,477 

191 

60,800 

236 

75,123 

147 

46,795 

192 

61,118 

237 

75,41-1 

148 

*  47,113 

193 

61,436 

238 

75,760 

149 

47,432 

194 

61,755 

2S9 

76,073 

150 

t - 

47,750 

195 

62,073 

240 

76*397 

No, 
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No. 

Radius, 

24-1 

76,715 

242 

77,033 

243 

77,351 

244 

77,670 

245 

77,988 

246 

78,306 

247 

78,625 

248 

78,943 

249 

79,261 

250 

79,580 

251 

79,898 

252 

80,216 

253 

80,534 

254 

SO, 853 

255 

81,171 

256 

81,489 

257 

81,808 

258 

82,126 

259 

82,444 

260 

82,763 

No. 

Radius. 

261 

83,081 

262 

83,399 

263 

83,717 

264 

84,036 

265 

84,354 

266 

84,673 

267 

84,991 

'  268 

85,309 

269 

85,627 

270 

85,946 

271 

86,264 

272 

86,582 

273 

86,900 

274 

87,219 

275 

87,537 

276 

87,855 

277 

88,174 

278 

88,492 

279 

88,810 

280 

89,129 

No1. 

Radius. 

281 

89,447 

282 

89,765 

283 

90,084 

284 

90,402 

285 

90,720 

286 

91,038 

287 

91,357 

288 

91,675 

289 

91,993 

290 

92,312 

291 

92,630 

292 

92,948 

293 

93,267 

294 

93,585 

295 

93,903 

296 

94,222 

297 

94,540 

298 

94,858 

299 

95,177 

300 

95,495 

N.  B.  When  the  pitch  is  different  from  two  inches,  the 
radius  of  a  wheel  of  any  number  of  teeth,  from  10  to  300  may 
be  found  from  this  table,  by  the  Rule  of  Three  ;  for  as  two 
inches  (the  pitch  in  the  table)  is  to  any  radius  in  the  table,  fo 
is  any  given  pitch  to  the  radius  required. 

For  Example  ;  let  it  be  required  to  find  the  radius  of  a  wheel 
of  100  teeth,  when  the  pitch  is  1|  inches.  The  radius  of  a 
wheel  of  100  teeth  is,  in  the  table,  31,836  inches.  Accord¬ 
ingly  we  have  2  :  31,836  :  :  1,25,  to  the  number  of  inches  in 
the  radius  required;  which  will  be  found  19,897  as  by  the 
•  Operation  annexed. 

2  :  31,836  ;  ;  1,25 
1,25 


159180 

63672 

31836 

2)  39,79500 
19,8975 
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VII. 

Account  of  the  Pyrometer  of  P  latino, .  By  Citizen  Guyton.'- 


ITIZEN  GUYTON  preferred  an  indrument  to  the  fit- Pyrometer  for 

ting  of  the  French  National  Inditute  of  the  26th  Floreal  lad,  a'lever 

intended  to  meafure  the  highed  degrees  of  heat  of  our  furnaces,  of  platina  moved 

It  condds  of  a  rod  or  plate  of  platina  placed  horizontally  in  ^ 

a  groove  formed  in  a  cake  of  hardened  white  clay.  This  plate  fame  metal}  the 

is  fupported  at  one  of  its  extremities  on  the  part  of  the  matswk°lebeingfup- 

.  ,  ;  rr  ■  i-  ported  on  a  mats 

which  terminates  the  groove  ;  the  other  end  predes  againit  a  0f  baked  clay. 

bended  lever,  whofe  longed  arm  forms  an  index  to  a  graduated  P  is  governed  by 
arc;  fo  that  the  change  of  pofition  of  this  index  indicates  the ^ exparjionl of 
expandon  produced  on  the  plate  of  metal  by  the  heat.  pottery  andpla- 

The  cake  of  clay  having  been  highly  baked,  leaves  no  caufe  Qg^rlpti 
to  apprehend  any  contraction ;  and  the  expandon  which  may 
take  place  during  the  ignition  will  only  affect  the  very  fmall 
didance  between  the  axis  of  motion  of  the  index  and  the  point 
of  contact  of  the  plate,  that  is  to  fay,  in  fuch  a  manner  as  ra¬ 
ther  to  diminifli  the  effect  than  to  increafe  it. 


tion. 


All  the  parts  of  this  indrument  being  of  platina,  neither  fu- 
fion  nor  oxidation  are  to  be  apprehended. 

With  refpect  to  its  dimendons,  the  author  conceives  that  in  Dimensions, 
order  to  render  the  ufe  of  it  commodious  and  accurate,  they 
fhould  be  reduced  to  fuch  as  may  be  neceffary  to  obtain  fendble 
variations ;  it  will  then  be  rendered  commodious  by  the  facility 
with  which  it  may  be  placed  under  a  muffle  or  an  inverted 
crucible,  &c.  and  accurate,  becaufe  the  probabilities  of  any 
accidental  inequalities  of  the  heat  will  be  diminifhed,  which  it 
is  impoffible  to  avoid  to  a  certain  extent,  even  in  the  midd  of 
a  large  mafs  of  dre. 

The  variations  will  be  diffidently  perceptible,  if  we  can  not  Degree  of  accu- 
only  edimate,  but  correctly  determine  expandons  of  the  200th  racy* 
part  of  a  millimetre  (about  the  5000th  part  of  an  inch,)  thefe 
the  author  obtains  by  the  proportions  of  the  indrument  which 
he  has  himfelf  adopted. 

The  rod  or  plate  of  expandon  is  45  millimetres  (one  inch  Dimenfions  of 
and  three  quarters)  in  length,  5  in  width  (one  fifth  of  an  inch)tiie  parts* 
and  2  in  thicknefs  (one  thirteenth  of  an  inch.) 


*  Annales  de  Cbimie,  No.  138.  XLVI.  276. 

The 
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The  arm  of  the  bended  lever,  which  prcffes  againft  the  end 
of  this  rod,  is  25  millimetres  in  length ;  (rather  2\,  or  about 
one  ninth  of  an  inch)  and  the  arm  at  right  angles  to  it,  or  the 
index,  which  traverfes  on  the  graduated  arc,  is  50  millimetres 
in  length  (one  inch  and  eight  tenths)  or  twenty  times  the  length 
of  the  other.  The  fpace  traverfed  by  the  difplacing  of  the 
fmall  arm  will  be  thus  encreafed  in  the  proportion  of  1  to  20. 

As  the  long  arm  or  index  carries  a  nonius  which  divides 
each  degree  on  the  graduated  arc  into  ten  parts,  we  can  d i (- 
tindlly  obferve  the  200th  of  one  of  thofe  meafures  (referred  to 
the  bar  itfelf.) 

Laftly,  As  the  decimal  divifion  of  an  arc  of  a  circle  of  50 
millimetres  radius,  gives  only  7.8538  deci-millimetres  for  one 
of  its  degrees,  it  is  evident  then  that  we  may  me  afure  an  ex- 
paiihon  of  0.078533  deci-millimetres,  or  of  the  5730th  part 
of  the  length  of  the  radius. 

In  order  to  prevent  the  pofition  of  the  index  from  being 
changed  in  removing  the  inftrument  from  the  furnace,  a  plate 
of  platina  is  fixed  fo  as  to  form  a  fpring  againfl  its  extremity. 

The  author  has  commenced  a  feries  of  experiments  to  de¬ 
termine  the  range  of  this  pyrometer,  to  compare  it  with  the 
pyrometric  pieces  of  Wedgewood,  and  fo  to  fliew  the  degree 
of  confidence  it  merits,  the  methods  of  ufing,  and  the  cafes 
in  which  it  may  be  ufefully  employed  in  philofophical  refearches 
and  in  the  arts. 


VIII. 

Letter  from  Mr.  Ezekiel  U'alker  on  the  Proportion  of  Light 
afforded  by  Candles  of  dijfcrcnt  Dinienfwns. 


SIR, 


To  Mr.  NICHOLSON, 


Obfervations  on  Your  correfpondent,  who  has  made  fome  remarks  on  ray 
a  letter  to  the  experiments  on  candles,  does  not  feem  to  have  fufliciently 
confidered  his  fubjedl ;  for  had  he  paid  attention  to  my  paper 
on  page  dO  of  the  fourth  volume  of  your  Journal,  he  could  not 
have  advanced  that  “  Though  Mr.  Walker  aflerts  with  con- 
fiderable  decifion,  that  the  light  afforded  by  candles,  is  pro¬ 
portioned  to  the  quantity  of  material  confirmed,  yet  he  has  not 

given 
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given  the  detail  of  Ids  experiments,  but  feems  in  feme  inea- 
fure  to  have  difeovered  this  refult  by  argument,  from  the  fup- 
pofed  nature  of  the  fubject.”  * 

In  the  table  in  my  paper  above  mentioned,  the  lad  column  Obfervations  of 
contains  the  didances  of  the  candles  from  the  wall,  when  the  cfndle^'and  of 
fhadows  were  equal;  and  the  fourth  column  contains  the  die  weights  con- 
weights  of  thofe  candles  confumed  in  a  given  time,  and  thefe  fumed* 
are  all  the  data  required  for  making  the  calculations,  to  fhow 
whether  my  dedudtion  is  true  or  falfe.  The  mode  of  calcu¬ 
lating  feemed  to  me,  at  the  time  I  wrote  that  paper,  too  eafy 
to  need  any  illudration,  but  as  I  now  dand  charged  by  your 
correfpondent,  of  having  deduced  a  general  law  from  doubtful 
principles,  a  further  explanation  becomes  neceflary. 

To  invedigate  rules  for  this  purpofe,  1 .  Let  M  reprefentthe  Inveftigation  of 

mould  candle,  a  its  didance  from  the  wall,  on  which  the  tha-  ru'es  for 

.  .  .  computing. 

dows  were  compared,  x  its  quantity  of  matter  confumed  in  a 
given  time,  ( t )  and  Q  the  quantity  of  light  emitted  by  M  in 
the  fame  time  :  2.  Let  in  reprefent  any  other  candle,  b  its  dif- 
tance  from  the  fame  wall,  and  y  its  quantity  of  matter  con¬ 
fumed,  in  the  time  t. 

Then  as  the  intenfities  of  light  are  diredtly  as  the  fquares  of 
the  di dances  of  the  two  candles  from  the  wall,  we  have,  as 

b*  xQ 


a 


u‘ 


=  the  quantity  of  light,  emitted  by 


Q  ::  b* 

m  in  the  time. 

Then  let  us  fuppofe  that  the  quantities  of  light  are  dire&ly 
as  the  quantities  of  matter  confumed  in  the  time  ts  and  we 

y  X  Q 


have,  As  x  :  Q 


y 


—  the  quantity  of  light 


emitted  by  m  in  that  time,  by  hypothefis. 
br 

Now,  when 


a 


x  Q  .  .  Y  x  Q 

( 1  heo.  l.J  is  =. 


X 


(Theo.  2.) 


the  quantities  of  light  of  M  and  m  are  directly  as  their  quan¬ 
tities  of  matter  confumed  in  any  given  time. 

By  thefe  rules,  the  calculations  contained  in  the  following 
table,  were  made  from  the  experiments  mentioned  at  the  be¬ 
ginning  of  this  paper. 

*  See  Philofophical  Journal,  Vol.  V.  page  219. 


No 
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No  of  ex¬ 

periments. 

Light 

by 

Rule  I. 

Light 

by 

Rule  11. 

id  Rule 
differs  from 
the  i  ft. 

1 

No.  1 .  compd.  with  the  mould 

1.000 

1.000 

.000 

2 

No.  1.  compd.  with  do. 

1.000 

1.000 

.000 

3 

No.  1 .  compd.  with  do. 

1.000 

1 .015 

-f  .015 

3 

No.  3.  compd.  with  do. 

1.196 

1.125 

-  .071 

4 

No.  4.  compd.  with  do. 

1.196 

1.226 

-f  .030 

The  mean  error 

of  the  2d  Rule 

—  .005 

As  the  mean  refult  given  by  the  2d  rule,  differs  only  1  in  200 
from  the  id,  which  is  univerfally  received  as  true,  the  2d  rule 
appears  fufficiently  exa6t  for  many  pra&ical  purpofes,  where 
the  properties  of  that  light  is  concerned,  which  is  produced 
by  candles. 

EZEKIEL  WALKER. 

Lynn  Regis ,  20 th  Sept .  1803. 

Whether  the  P.  S.  As  to  your  correfpondent’s  experimenf,  it  does  not 

experiments  cfa  appear  f0  Corre<51  to  me,  as  it  appears  to  himfelf ;  for  every  one 
eorrefpondent  be  1  r  ,  1  1  J 

accurate.  knows,  that  one  end  of  a  mould  candle  is  thicker  than  the  other, 

therefore  if  that  gentleman  made  his  experiment  with  the  fmall 
end  of  his  candle,  he  haseftimated  the  quantity  of  light  pro¬ 
duced  by  a  pound,  too  little;  and  if  he  made  his  experiment 
with  the  large  end,  h’"  eftimation  is  too  great;  and  moreover, 
it  may  be  doubted,  whether  the  ^  part  of  a  pound  of  candles, 
can  be  fo  exa&ly  afeertained  by  meafuring  as  by  weighing, 
even  if  the  candles  were  perfeft  cylnders. 


IX. 


On  the  Compounds  of  Sulphur  and  Ovygen.  By  Thomas 
Thomson,  M.  D .  Lecturer  on  Chemijlry  in  Edinburgh.  From 
the  Author. 


Three  knovm  TT 

compounds  of  IT  is  at  prefent  the  opinion  of  Chemifts  that  fulphur  is  capa- 
fulphur  and  ox-  ^je  combining  with  three  dofes  of  oxygen,  and  of  forming 


ygen 
Z.  acids. 


three  diftincf  compounds,  namely, 

1.  Oxide  of  Sulphur. 

2.  Sulphurous  Acid. 

3.  Sulphuric  Acid. 


The  . 
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The  firft  of  thefe  is  fuppofed  to  contain  a  minimum,  the  third 
a  maximum  of  oxygen.  Of  thefe  three  the  conftituents  oi 
the  laft  only  have  been  afcertained  with  precifion.  It  will  be 
proper  to  begin  with  it,  as  the  knowledge  oi  its  compofition 
may  be  of  fervice  in  afcertaining  the  conftituents  of  the  reft. 

I.  Of  Sulphuric  Acid. 

This  acid  has  been  lately  analysed  with  precilion  by  Sulphuric  acid, 

Thenard  and  Chenevix.  I  have  repeated  their  experiments  ^ornPofed  °r  61 

r  r  lulphur  and  39 

with  care,  and  have  obtained  for  the  mean  refult  39  per  cent,  oxygen, 
of  oxygen,  which  is  only  one  half  per  cent,  greater  than  the 
refult  obtained  by  Mr.  Chenevix.  This  difference  in  the  pre- 
fent  ftate  of  analyfis  may  be  accounted  altogether  infignificant. 

I  fhall  confider  fulphuric  acid,  then,  as  compofed  of 

61  fulphur 
39  oxygen 

100 

II.  Of  Sulphurous  Acid . 

Moft  of  the  properties  of  this  Acid  have  been  long  known  Sulphurous  acid, 
to  chemifts ;  but  no  experiments  have  been  made  to  afcertain 
the  proportion  of  its  component  parts.  Before  I  proceed  to 
relate  the  refult  of  mine,  it  may  be  worth  while  to  defcribe  a 
few  of  the  properties  of  Sulphurous  Acid,  which  have  not  hi¬ 
therto  been  ftated  with  precifion. 

I.  Fifty-three  meafures  of  fulphurous  acid  gas  were  intro-  Water  at  6o°  ab¬ 
duced  into  a  graduated  tube  Handing  over  mercury,  and  one ejeycn^h^arTof 
nreafure  of  water  was  thrown  up.  In  five  minutes  20  mea- its  weight  of  ful- 
fures  of  gas  were  abforbed,  and  in  24  hours  the  abforption  Phurous  Sas* 
amounted  to  33  meafures.  No  farther  abforption  took  place 
in  three  days  more  ;  but  on  introducing  the  tube  into  water, 
the  whole  gas  difappeared,  except  a  fmall  globule,  which  did 
not  exceed  1-1  Oth  of  a  meafure.  During  this  experiment  the 
thermometer  at  the  time  of  obfervation  deviated  very  little 
from  61°,  and  the  barometer  ofcillated  from  29,55  to  29.77. 

Water  then,  at  the  temperature  of  61°,  abforbs  33  times  its 
Bulk  of  this  gas.  Now,  if  with  Lavofier,  we  fuppofe  a  cubic 
inch  of  gas  to  weigh  0.63  grs.  a  cubic  inch  of  water  will  ab- 
forb  19.79  grains  of  fulphurous  acid,  and  100  parts  of  water 
will  abforb  8.21  parts  by  weight. 


2.  A  current 
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Analyfis  of  ful- 
ph;tes.  The  fo- 
lution  of  ful¬ 
phurous  acid 
contains  a  final  l 
portion  of  ful- 
phuric  acid. 


S4- 

The  impregnat-  2.  A  current  of  fulphurous  acid  gas  was  palled  through  a 

ed  water  is  in-  lar,re  quantity  of  water  till  the  liquid  refufed  to  abforb  any 
tenfely  acid.  Sp.  b  1  rw,1  J  n  _  ,  ,  r  .  r-  .  r  i 

gravity  1.05 q.  more.  The  tafte  of  the  water  thus  faturated,  washnteniely 
Slight  heat  d if- acid  and  fulphureous,  and  its  odour  exceffively  ftrong.  The 
engages  the  acid.  jppecj^c  gravity  at  the  temperature  68p  was  1.0513  ;  the  heat 

of  the  hand  was  fuflicient  to  occafion  an  extrication  of  gas. 
When  moderately  heated,  it  frothed  violently,  and  exhaled 
the  denfe  blue  fmoke  which  ufually  indicates  the  prefence  of 
fulphurous  acid.  When  boiled  clown  in  a  retort  to  half  its 
bulk,  it  loft  its  fmell,  but  (fill  continued  flightly  acid.  Hence 
it  obvioufly  contained  fulphuric  acid. 

.8.  In  analyfing  the  different  fulphites,  I  have  not  found 
barytes  anfvver  fo  well  as  I  was  led  to  expert  from  the  experi¬ 
ments  of  Fourcroy  and  Vauquelin  ;  the  folubility  of  fulphite 
of  barytes  in  water  is  fo  con  fide  rable,  that  precifion  by  means 
of  it  is  fcarccly  to  be  looked  for.  But  nitrate  of  lead  yields 
with  the  alkaline  and  earthy  fulphites  a  white  infoluble  powder 
of  fulphite  of  lead,  which  may  be  dried  in  the  temperature  of 
300°  without  decompofition,  and  is  then  compofed  of  about 
25  fulphurous  acid. 

75  yellow  oxide  of  lead. 

100 

One  hundred  parts  of  the  above  liquid  fulphurous  acid 
yielded,  with  nitrate  of  lead,  a  precipitate  indicating  the  pre¬ 
fence  of  6.15  parts  of  fulphurous  acid.  Another  hundred 
parts,  boiled  down  to  one  half  in  a  retort,  yielded,  with  muriate 
of  barytes,  a  precipitate  indicating  the  prefence  of  0.31  ful¬ 
phuric  acid.  Therefore,  100  parts  of  my  liquid  fulphurous' 
acid  contained  about 

5.81  fulphurous  acid, 

0.3-1  fulphuric  acid, 

6. 15. 

So  that  the  fulphuric  acid  amounts  nearly  to  ^  of  the  ful¬ 
phurous.  The  prefence  of  this  acid  is  a  proof  of  an  affinity 
between  fulphurous  acid  gas  and  fulphuric  acid;  for  the  gas 
was  palled  through  an  intermediate  veffel  before  it  reached 
the  water. 

Thiscontamina-  4.  The  proportion  ol  acid  combined  with  water  in  the  Ii- 

render  the  water  quid  fulphurous  acid  was  rather  lefs  than  7  ;  yet,  when  water 
lefs  capable  of  js  plunged  into  a  large  column  of  gas,  we  have  feen  that  it 

abforbing  ful-  ...  . 

jihuroua  gas.  ablorb* 
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abforbs  rather  more  than  eight  parts  of  it  by  weight.  Perhaps 
this  difference  was  owing  to  the  prefence  of  the  fulphuric  acid 
in  the  liquid.  For  water,  (lightly  acidulated  with  fulphuric 
acid,  abforbs  a  finaller  proportion  of  gas,  than  pure  water. 

5.  After  trying  various  experiments,  in  order  to  afcertain  Analyfis  of  fai¬ 
th  e  conftituents  of  fulphurous  acid,  I  found  the  following  Porous  acid» 
method  moft  to  be  depended  on. 

Sulphite  of  potafli  was  obtained  by  Berthollet’s  method.  Sulphite  of  pot- 
It  is  a  fine  white  fait,  the  properties  of  which  have  been  very ^ight^bjfTlow 
fully  detailed  by  Fourcroy  and  Vauquelin,  though  they  haveheat:  by  igni- 

negledfed  to  analyfe  it.  tion  jt  lofes  22.3, 

0  J  %  and  fulphuric 

When  this  fait  is  expofed  for  a  few  minutes  to  a  heat  ofacid  with  the  al- 
300°,  it  lofes  3.3  per  cent,  of  its  weight;  and  fuffers  no  ad-^a1'  are‘efu 
ditional  lofs,  though  the  heat  be  continued  for  an  hour. 

When  heated  to  rednefs  in  a  platinum  crucible,  it  decrepi¬ 
tates,  becomes  of  an  opake  white,  a  blue  flame  iffues  from 
below  the  lid,  and,  on  taking  oft'  the  cover  at  that  inftant, 
the  fait  may  be  obferved  of  a  glowing  red  heat  in  the  middle. 

When  this  glow  difappears,  the  fait  will  be  found  to  have  fuf- 
tained  a  lofs  of  22.3.  per  cent,  and  it  lofes  no  more,  though 
melted,  and  kept  half  an  hour  in  fuflon.  On  evolving,  it  fplits 
into  the  fine  thin  tranfparent  plates,  which  diftinguifh  fulphate  of 
potafli  in  the  fame  circumftances.  When  this  refidue  is  dif- 
folved  in  water,  and  treated  with  muriate  of  barytes,  this 
precipitate  of  fulphate  of  barytes  obtained,  when  dried  and 
heated  to  rednefs,  weighs  95.5,  indicating  the  prefence  of 
-22,92  fulphuric  acid.  Suppofing  with  M.  Chenevix,  that 
fulphate  of  barytes  contains  24  per  cent,  of  fulphuric  acid  : 
hence  it  follows  that  fulphate  of  potafli  is  eompofed  of 

22.30  volatile  matter 
22.25  fulphuric  acid 
55.45  potafli 


i  00.00 

When  100  grains  of  fulphate  of  potafli  were  expofed  to  the  The  volatile 
heat  of  a  lamp  in  a  retort  with  a  very  long  beak,  fitted  to  a 
mercurial  air  holder,  they  decrepitated  and  afluined  the  ap-  Tome  fulphur 
pearance  of  an  opake  white  powder:  18  cubic  inches  of  gasaiidaljttle water, 
were  extricated,  and  fulphur,  with  a  little  water,  was  volati¬ 
lized  into  (he  beak  of  the  retort;  the  gas  was  abforbed  by 
water,  and  had  the  ufual  fmeli  of  fulphurous  acid  ;  the  retort 

had 
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Component  parts 
of  fulphite  of 
potaih. 
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had  loft  15.2  grains  of 'weight.  The  fulphur  being  carefully 
colle&ed,  was  found  to  weigh  5.1  grains.  When  burnt,  it 
left  0.1  of  refiduum,  which  teemed  to  be  fulphurate  ot  iron, 
for  it  gave  a  yellow  colour  to  muriatic  acid  ;*  the  water  vola¬ 
tilized  could  not  be  weighed,  but  I  eftimate  it  at  2  grains. 
The  experiment  fhews  us  what  the  volatile  matter  is  which  is 
drawn  off  when  fulphate  of  potaih  is  heated  to  rednefs.  It  is 
compofed  of  15.2  fulphurous  acid 

5.1  fulphur 
2.0  water 

22.3 

The  fait  which  remained  in  the  retort  being  diffolved,  and 
treated  with  muriate  of  barytes,  gave  a  precipitate  which  in¬ 
dicated  the  prefence  of  23.2  of  fulphuric  acid.  Hence  ful- 
phate  of  potaih  is  compofed  of 

23.2  fulphuric  acid 

15.2  fulphurous  acid 
5.1  fulphur 

54.5  potaih 
2.0  water 


100.0 


But  it  is  obvious  that,  before  the  application  of  heat,  the 
firfi:  three  conftituents  together  conftituted  fulphurous  acid. 
Hence  fulphite  of  potaih  is  compofed  of 

43.5  fulphurous  acid 

54.5  potaih 
2.0  water 


100.0 


Explanation  of  This  analyfis  enables  us  to  trace  the  changes  produced  upon 
heaton fulphite  Sulphite  of  potaih  by  heat.  A  temperature  of  300°  feparates 
•f  potaih.  the  water  and  a  fmall  portion  of  fulphurous  acid,  which 
Teems  more  loofely  combined;  for  the  fait,  in  confequence, 
lofcs  its  fmell  ;  an  increafe  of  heat  occafions  a  feparation  of 
a  portion  of  the  acid,  unaltered  ;  the  remainder  divides  itfelf 
into  two  parts,  namely,  fulphuric  acid,  which  remains  com¬ 
bined  with  the  potaih,  and  fulphur,  which  fublimes.  Hence 


*  I  have  never  yet  burned  fulphur,  without  obferving  traces  of  a 
funilar  refiduum. 


4 


we 


ric  acid. 
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we  learn,  that  fulphurous  acid  is  compofed  of  23.2  fulphuric 
acid,  and  5.1  fulphur,  which  gives  us 

82  fulphuric  acid 
18  fulphur 

100 

But  100  parts  of  (ulphuric  acid  contain  39  of  oxygen;  there¬ 
fore  82  contain  nearly  32.  Hence  fulphurous  acid  is  com* 
poled  of  68  fulphur 

32  oxygen 

'  100 

Fourcrov  affirms,  that  fulphurous  acid  contains  only  about  13 
per  cent,  of  oxygen,  which  is  lefs  than  one  half  of  the  reFult 
juft  given.  But  he  quotes  no  experiment  in  proof  of  his  afler- 
tion.  In  all  probability  it  was  a  mere  guefs. 

6.  The  phenomena  which  attend  the  acidification  of  ful- Sulphurous  acid 
phur  and  the  decornpofition  of  fulphurous  acid,  render  it  pro^ul^hur^ombinf- 
bable  that  fulphurous  acid  is  rather  a  compound  of  fulphuric ed  with  fulphu. 
acid  and  fwlphur,  than  of  fulphur  and  oxygen. 

Sulphur  and  fulphuric  acid  combine  with  great  facility. 

For  if  we  form  them  into  a  probe,  a  very  moderate  heat  is 
(ufficient  to  convert  the  whole  into  fulphurous  acid  gas* 

Whenever  fulphur  is  acidified,  a  portion  of  fulphuric  acid 
always  makes  its  appearance  in  whatever  way  the  procefs  is 
conducted.  Such  at  lead  has  been  the  conflant  relult  of  ray 
experiments. 

When  fulphur  is  expofed  to  the  heat  of  an  Argand  lamp 
in  a  retort  connedted  with  a  mercurial  air  holder,  it  melts  and 
fublimes  at  firft  rapidly,  but  much  more  flowly,  when  the  pro** 
cefs  has  continued  for  fome  time.  In  a  retort,  whofe  capa¬ 
city  was  63  cubic  inches,  four  hours  elapfed  before  J  oz .  of 
fulphur  was  fublimed  into  its  neck.  A  confiderable  quantity 
of  air  was  driven  over  ;  but  on  allowing  the  veffels  to  cool, 
the  whole  returned  again,  except  3  cubic  inches*  So  that, 
by  the  operation,  the  air  in  the  retort  had  increafed  about 
Wth  part.  It  fmelt  very  pungently  of  fulphurous  acid.  When 
agitated  in  water,  a  fmall  portion  of  it  difappeared.  The 
water  did  not  acquire  a  perceptible  tafie,  but  it  precipitated 
muriate  of  barytes  even  after  being  boiled  for  fome  time*  A 
portion  of  this  air,  after  being  well  waflied,  was  left  in  con¬ 
tact  with  a  flick  of  phofphorus  over  water.  Its  bulk  was  di- 
Vol,  VI, — October,  1803,  H  mimfhed 
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minifbed  17  per  cent.  Hence  it  had  loft  5  per  cent,  of  oxy¬ 
gen  by  the  u&ion  of  the  hot  fulphur  on  it.  Here  we  fee  the 
fouree  of  the  acidification  of  the  fulphur  during  its  fublimation. 
From  this  experiment  we  are  authorized  to  conclude  that  both 
fiulphuric  and  fulphurous  acids  may  be  formed  merely  by 
healing  fulphur  in  common  air,  without  any  fenfible  conit 
buftion. 

Sulphur,  when-  Sulphuric  acid  feems  to  be  formed  whenever  fulphur  is 
in  partVcichficd!  ^binned.  For  every  fpecimen  of  flowers  of  fulphur  which  1 
have  had  an  opportunity  of  examining,  contained  that  acid. 
If  common  flowers  of  fulphur  be  boiled  in  water,  the  li¬ 
quid  always  precipitates  muriate  of  barvles.  But  flowers  of 
fulphur,  when  once  they  have  been  well  waffled  and  dried, 
communicate  no  luch  property  to  water.  If  we  now  fublime 
thefe  very  flowers  a  fecond  time,  water  in  which  they  are 
boiled,  precipitates  muriate  of  barytes,  as  at  fir  ft. 

Combuftion  of  When  a  red  hot  glafs  capfule  is  rapidly  placed  on  a  pedeftal  of 
jar  over  water,  landing  wafer,  fulphur  thrown  into  it,  and  a  glafs  jar  fuddcnly 
put  over  it,  the  combuftion  of  the  fulphur  continues  for  a  con¬ 
fiderable  time;  denfe  bluifh-whitc  fumes  fill  the  jar,  and  at 
laft  conceal  the  flame  completely.  The  fmoke  foon  fubfidcs 
when  the  combuftion  is  over,  and  the  water  rifes  flowly  in  the 
jar.  By  this  procefs,  the  air  in  the  jar  lofes  uniformly  8  per 
cent,  of  oxygen  ;  it  retains  the  fraeli  of  lulphurous  acid,  even 
though  allowed  to  remain  over  water  for  a  week.  But  the 
fmell  difappears  in  an  inftant,  if  the  air  be  palled  through  water. 
A  portion  of  the  water  over  which  the  jar  flood,  being  treat¬ 
ed  with  muriate  of  barytes,  yielded  a  precipitate  which 
weighed  8.  An  equal  portion  of  the  lame  water  evaporated 
to  one-fourth,  yielded  a  precipitate  which  weighed  7. 

Adion  of  acids  7.  The  aft  ion  of  the  more  powerful  acids  upon  the  ful- 
un  the  lulphiteb.  deferves  attention,  becaufe  it  ferves  to  illuftratc  the  na¬ 

ture  of  fulphurous  acid.  This  a6tion  has  been  deferibed  with 
confiderable  minutenefs  by  Fourcroy  and  Yauquelin  ;  but  as 
the  refult  of  my  experiments  differs  a  little  from  theirs,  a  few 
obfervations  may  not  be  unacceptable  to  the  chemical  reader. 
To  prevent  tedioufnefs,  I  fhall  coniine  my  remarks  to  fulphite 
of  potafh. 

Action  of  ful-  When  fulphite  of  potafh  is  thrown  into  concentrated  ful- 

phuric  acid  upon  i  jc  acjd  a  confiderable  heat  is  evolved,  a  violent  etfei- 
lulphite  ot  pot-  1 

afh.  velcence  takes  place,  and  the  fait  lofes  48  per  cent,  of  its 

4  weight. 
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weight.  The  heat  of  boiling  water  renews  the  effervefcence, 
and  occafions  a  lofs  of  weight,  amounting  to  2  per  cent.  more. 

So  that  fulphite  of  potafli,  when  treated  with  fulphuric  acid, 
lofes  uniformly  the  half  of  its  weight.  Yet  it  contains  only 
43.5  per  cent,  of  fulphurous  acid.  The  additional  6.5  parts 
may  be  alcribed  perhaps  to  the  efcape  of  fulphuric  acid  along 
with  the  gas  ;  for  it  can  fcarcely  be  doubted  that  there  is  an 
allinity  between  them.  When  the  lulphuric  acid  folution  is  fet 
afide,  brilliant  plates  of  luper-fulphate  of  potalh  loon  make 
their  appearance  in  it. 

When  fulphite  of  potalh  is  thrown  into  muriatic  acid,  a  Muriatic  acid 
violent  effervefcence  enfues,  but  no  increafe  of  temperature; 
and  the  fait  lofes  34  per  cent,  of  its  weight.  The  heat  of  boil¬ 
ing  water  renews  the  effervefcence,  and  occafions  a  farther 
lofs  of  16  per  cent,  making  the  whole  lofs  amount  to  50,  as 
in  fulphuric  acid.  From  this  experiment  we  fee  that  muriatic 
acid  does  not  expel  the  whole  of  fulphurous  acid,  unlefs  affix¬ 
ed  by  heat  :  and  in  that  cafe,  a  portion  of  the  muriatic  acid  is 
driven  off  at  the  fame  time  with  the  fulphurous.  When  the 
muriatic  acid  folution  is  fet  afide,  beautiful  arborefcent  cryf- 
tals  of  muriate  of  potafli  make  their  appearance  in  it. 

I  diffolved  500  parts  of  fulphite  of  potafli  in  water,  and  Oxy  muiiatic 
putting  the  folution  in  a  Woulfe’s  bottle,  caufed  a  current  of ^ 
oxy  muriatic  acid  gas  to  pafs  through  it ;  the  gas  paffed  after¬ 
wards  through  a  fecond  bottle  of  water  connected  to  the  firft 
by  a  bent  glafs  tube.  After  the  procefs  the  bottles  were  fet 
afide,  till  the  green  colour,  occafioned  by  the  oxy-muriatic 
acid,  difappeared,  and  the  fetid  animal  odour  which  ufually 
fucceeds  that  colour,  was  become  perceptible.  From  the 
firlt  bottle  I  obtained,  by  means  of  muriate  of  barytes,  a  pre¬ 
cipitate  whch  weighed  777  parts,  indicating  the  prefence  of 
37.3  per  cent,  of  fulphuric  acid.  But  as  the  fulphurous  acid 
originally  prefent  amounted  to  43.5  per  cent,  had  it  been 
wholly  converted  into  fulphuric  acid,  not  lefs  than  48.5  per 
cent,  of  fulphuric  acid  would  have  been  obtained,  there  was 
a  lofs  then  of  11.2  per  cent,  of  courfe,  10.5  parts  of  fulphurous 
acid  mu  ft  have  been  diffipated  by  the  aflion  of  the  oxy  mu-* 
riatic  acid.  Accordingly  the  liquid  in  the  fecond  phial  gave 
an  abundant  precipitate  with  muriate  of  barytes  ;  and  this 
precipitate,  contrary  to  what  I  expe&ed,  confided  chiefly  of 

H  2  fulphite 
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fulphite  of  barytes  j  for  the  greater  part  of  it  was  foluble  in 
fulphurous  acid. 

Nitric  kcid  and  When  fulphite  of  potafh  is  thrown  into  concentrated  nitric 
C  0t  POt  add,  a  violent  effervefcence  takes  place,  and  much  heat  is 
evolved,  the  lofs  of  weight  is  44.5  ;  the  liquid  treated  witli 
nitrate  of  barytes,  gives  a  precipitate,  which  indicates  the  pre¬ 
fence  of  39.6  of  fulphuric  acid.  Hence  we  fee  that  the  lofs 
ot  weight  during  the  effervefcence  was  owing  chiefly  to  the 
efcape  of  nitrous  gas. 

When  the  acid  is  diluted,  the  effervefcence  is  violent,  but 
no  heat  is  evolved,  and  the  fmell  of  (ulphurous  acid  gas  mak¬ 
ing  its  efcape  is  very  perceptible.  The  lofs  of  weight  is  only 
12  percent,  the  reflduum,  treated  with  nitrate  of  barytes,  gave 
a  precipitate  indicating  the  prefence  of  43.2  per  cent,  ot  ful¬ 
phuric  acid.  Here  we  fee  that  molf  of  the  lofs  of  weight  was 
owing  to  the  efcape  of  fulphurous  acid  :  yet  the  greater  part 
was  converted  into  fulphuric  acid. 

Compofitlon  of  8.  During  the  courfe  of  thefe  experiments  I  had  occafion  to 
fulphite  of  pot-  examine  compofition  of  fulphate  of  potafh  ;  and  as  my  re- 
fults  differ  a  little  from  thofe  hated  by  others,  it  will  be  pro¬ 
per  to  notice  fome  of  them  in  this  place. 

When  fulphite  of  potafh  is  heated  to  rednefs  in  a  pla¬ 
tinum  crucible,  the  reflduum  poffeffes  the  properties  of  fulphate 
of  potafh.  Jt  may  be  fufed  without  any  lofs  of  weight,  and 
when  diffolved  and  cryffallized  again,  we  obtain  the  fame  fait 
as  at  firfi: :  100  parts  of  this  fait  precipitated  by  muriate  of 
barytes,  yields  a  precipitate  w'hich,  after  being  heated  to  red¬ 
nefs,  weighs,  at  a  medium,  96  parts,  indicating  about  23  per 
cent,  of  fulphuric  acid.  Hence  this  fulphate  is  compofed  of 

23  acid 
67  potafh 

100 

,  When  fulphuric  acid  is  fuperfatu rated  by  means  of  cafbonate 

of  potafh,  we  obtain  by  evaporation  the  common  fulphate  of 
potafh  of  chemiffs :  the  fame  fait  feparates  in  cryflals  during 
the  purification  of  the  potafh  of  commerce.  When  the  fait  is 
reddened  in  a  platinum  crucible,  it  lofes  1.4  per  cent,  of  its 
weight,  and  no  more,  though  it  be  kept  in  fuflon.  Diffolved 
in  water,  and  treated  with  muriate  of  barytes,  it  yields  a  pre¬ 
cipitate  which  weighs  128,5  ;  the  mean  of  three  experiments 

differing 
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differing  from  each  other  not  more  than  3.5  per  cent.* 
Hence  it  contains  30.84-  fulphuric  acid.  This  fulphate,  then, 
is  compofed  of 

30.81-  acid 
67.76  potafh 
1.40  water 


100.00 

When  fulphite  of  potafh  is  left  for  fome  months  expofed  to 
the  air,  and  then  heated  to  rednefs,  it  yields  with  muriate  of 
barytes  a  precipitate  indicating  about  38  per  cent,  of  ful¬ 
phuric  acid. 

The  (uperfulphate  of  potafh  lofes  26  per  cent,  in  a  red 
heat,  and  the  remaining  74  parts  diffolved  in  water,  and 
treated  with  muriate  of  barytes,  yield  a  precipitate  indicating 
the  prefence  of  30.4  fulphuric  acid,  whereas  100  parts  of  the 
fuperfulphate  diffolved  in  water,  without  being  previoufly 
heated,  yield,  with  muriate  of  barytes,  a  precipitate  indicat¬ 
ing  the  prefence  of  38.4  fulphuric  acid.  Hence  it  follows 
that  the  fait  is  compofed  of 

38.4  acid 
43.6  alkali 
18.0  water 

100.0  ; 

or,  abfiracling  the  water,  of  46.4  acid 

53.6  alkali 

100.0 

III.  Oxide  of  Sulphur. 

Sulphur  ufually  occurs  in  one  or  other  of  three  dates ;  External  cbarac- 
namely,  1.  A  whitifb  powder,  formerly  diftinguifhed  by  theters0*  fulPhur» 
name  of  lac  fulphuris.  2.  In  rolls  or  (lowers  of  a  greenifh 
yellow  colour.  This  is  the  fulphur  of  commerce.  3.  In  the 
Hate  of  a  reddifli  yellow,  pitchy  fubftance.  This  is  commonly 
employed  for  forming  the  caiis  of  medals,  &c.  known  by  the 
name  of  fulphurs. 

*  Mr.  Vauquelin  affirms,  in  his  DifTertation  on  the  Potafh  of 
Commerce*  that  this  fait  yields  with  muriate  of  barytes  a  precipi¬ 
tate  amounting  to  22°,  the  weight  of  the  lalt.  My  experiment 
differs  very  much  from  this  ftatement. 


1.  It 


102 


ON  THE  COMPOUNDS  OF  SULPHUR  AND  OXYGEN. 


Lae  fulpburis,  or  It  is  well  known  that  fulphur*  when  firfl  obtained  by 

white  fulphur,  is  precipitation  from  any  liquid,  is  always  of  a  white  colour, 

ter^yeltow  lul-  which  gradually  changes  to  greenifh  yellow  when  the  ful- 
phuristhe  pure,  phur  is  expofed  to  the  open  air.  If  (his  white  powder,  or  lac 
fulphuris,  as  it  is  called,  be  expofed  to  a  low  heat  in  a  retort, 
it  foon  acquires  the  colour  of  common  fulphur  ;  and,  at  the 
fame  time,  a  quantity  of  water  is  depofited  in  the  beak  of  the 
retort.  On  the  other  hand,  when  a  little  water  is  dropt  into 
melted  fulphur,  the  portion  in  contaft  with  the  water  imme¬ 
diately  affumes  the  white  colour  of  lac  fulphuris .  If  common 
fulphur  be  fublimed  into  a  veflel  filled  with  the  vapour  of 
water,  we  obtain  lac  fulphuris  of  the  ufual  whitenefs,  in  head 
of  the  ufual  flowers  of  fulphur.  Thefe  fa61s  prove  that  lac  ful¬ 
phuris  is  a  compound  of  fulphur  and  water.  Hence  we  may 
conclude  that  greenifh  yellow  is  the  natural  colour  of  fulphur. 
Whitenefs  indicates  the  prefence  of  water. 

Sulphur  render-  2.  It  has  been  long  known,  that  when  a  contiderable  quan- 
dark-coloured  i'ty  °f  fulphur  is  kept  melted  for  fome  time  in  an  open  veflel, 
by  fufion.  it  becomes  vifeid,  changes  its  colour  to  a  dark  violet,  and  ac¬ 

quires  a  kind  of  pitchy  appearance.  The  nature  of  this  change 
has  not  hitherto  been  examined  by  chemifts.  Fourcroy,  in¬ 
deed,  affirms,  that  the  fulphur,  in  this  cafe,  is  in  the  Hate  of 
an  oxide.  But  the  aflerlion  does  not  feem  to  have  been  the 
refult  of  any  pofitive  experiment. 

I  have  never  been  able  to  produce  this  change  in  the  ap¬ 
pearance  of  fulphur  by  heating  it  in  a  flat  difh,  where  nothing 
impedes  the  volatilization,  though  I  have  kept  it  melted  in  a 
glafs  capfule  on  fand,  heated  to  250°,  for  ten  hours  toge¬ 
ther.  But  the  change  takes  place  in  a  fhort  time,  when  a  con- 
fiderable  quantity  of  fulphur  is  kept  melted  in  a  crucible  ;  and 
the  greater  the  quantity  employed,  the  fooner  the  change  is 
produced,  and  the  more  complete  it  is. 

This  fuppofed  When  fulphur,  thus  converted  into  a  fuppofed  oxide,  is 
Jet' colour* •  1  s'foft  newty  prepared,  its  colour  is  a  dark  violet,  with  the  metallic 
if  poured  into  lullre  ;  not  very  unlike  newly-melted  muriate  of  fllver,  when 

denfeVthTn  ful-h  ^een  re  defied  light.  If  it  be  thrown  fuddenly,  while  in 
phurj  and  tough,  fufion,  into  w'ater,  it  continues  foft  for  a  confiderable  time; 

and,  as  it  hardens,  the  colour  changes  from  purple  to  reddifh 
yellow.  When  broken,  it  exhibits  a  fibrous  fracture,  com- 
pofed  of  fmall  prifmatic  cryflals.  Its  fpecific  gravity  was 
2.325.  It  was  very  tough,  refilling,  w'ith  a  good  deal  of  ob- 
4  flinacy. 


Does  not  fucceed 
in  a  (hallow  vef- 
fel. 
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ftinacy,  the  action  ot  the  pe file.  The  powder  had  a  draw 
yellow  colour.  Its  properties  differ,  we  fee,  from  roll  fulphur, 
wliiclr  is  remarkably  brittle,  and  whofe  fpecific  gravity  does 
not  exceed  2. 

i  o  afeertain  whether  this  fuppofed  oxide  really  contained  It  feems  to  coa 
oxygen,  I  treated  100  parts  of  it  with  nitric  acid  till  the  whole  ?,n  a/maI1  por 
was  converted  into  fulphuric  acid.  The  procefs  was  as  te- though  perhaps 
dious  as  the  acidification  of  common  fulphur,  by  means  of  the  not. enough  to 
lame  acid.  By  nitrate  of  barytes  I  obferved  a  precipitate,  name  of  oxide, 
which,  after  being  reddened  in  a  platinum  crucible,  weighed 
667,  indicating  16’0  parts  of  fulphuric  acid;  (he  fuppofed 
oxide  had  abforbed,  of  courfe,  60  parts  of  oxygen.  Hence 
we  have  fulphuric  acid  compofed  of 

62.5  fuppofed  oxide 

37.5  oxygen 


JOO.O 

But  100  part  of  pure  fulphur  would  have  abforbed  nearly  64 
of  oxygen,  and  formed  16  4  of  fulphuric  acid.  Hence  it  follows 
that  the  luppofed  oxide  is  compofed  of 

97.6  fulphur 
2.4  oxygen 

100.0 

Though  the  refult  of  a  fimilar  experiment  was  nearly  the 
fame  ;  yet  the  proportion  of  oxygen  is  certainly  too  fmall  to 
authorize  us,  in  the  prefent  Hate  of  chemical  analyfis,  to  con¬ 
clude  that  the  fuppofed  oxide  really  contains  2\  per  cent,  of 
oxygen  :  for  lo  fmall  a  deviation  from  the  compofition  of  fulphu¬ 
ric  acid,  by  acidifying  common  fulphur,  as  2f  per  cent,  may, 
very  probably,  be  owing  to  an  error  of  analyfis.  At  the  fame 
time  the  uniformity  of  my  refults  inclines  me  to  believe  that 
this  fuppofed  oxide  of  the  French  chemifts  really  contains 
feme  oxygen. 

3.  As  no  fatisfaClory  refult  was  likely  to  be  obtained  by  ex-  Oxlgenatlon  of 
pofing  fulphur  to  heat  and  air,  it  became  necefiary  to  try  the  pound  agents5111 
effe&s  of  thofe  chemical  agents  which  are  capable  of  commu¬ 
nicating  oxygen  to  other  bodies.  Sulphuric  acid  could  not  be 
ufed,  becaufe  fulphur  converts  it  into  fiilphurous  acid  ;  the 
effeft  of  nitric  acid  was  well  known ;  but  the  aftion  of  oxy- 
muriatic  acid  had  not  been  tried.  Some  of  the  foreign  chemifts, 

indeed. 
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indeed,  affirm  that  fulphur  takes  fire  when  plunged  into  that 
gas ;  but  they  mud  have,  fome  huw  or  other,  deceived  them- 
felves. 

Oxigenatlon  by  I  connefted  three  Woulfe’s  bottles  in  the  fame  manner,  by 
oxymuriaticacid.  means  of  glafs  tubes ;  f  urn  idled  each  with  Welter’s  tubes  of 
to* ox^m u r.^add  fafety.  The  fird  contained  an  ounce  troy  of  pure  dry  flowers 
gas  was  convert- of  fulphur;  the  fecond  was  filled  two-thirds  with  didilled 
product  ^opafne  wa^er  >  and  the  third  with  a  weak  dilution  of  crydallizod  car- 
rtd  liquid .  bonate  of  potafli.  A  current  of  oxymuriatic  acid  gas  was  made 

to  pafs  through  thefe  bottles  in  the  ufual  way.  The  procefs 
laded  a  condderable  time.  The  fird  bottle  was  foon  filled 
with  the  greenidi  fumes  of  the  gas ;  the  fulphur  gradually  be¬ 
came  moid  and  doughy,  and  the  particles  ot  it  which  adhered 
to  the  ddes  began  to  trickle  down  in  drops ;  its  colour  changed 
to  orange,  and  at  lad,  a  fine  red  liquid  made  its  appearance. 
The  whole  of  the  fulphur  was  gradually  converted  into  this 
liquid.  I  then  dopt  the  procefs.  Abundance  of  gas  had 
paded  through  ail  the  bottles  :  the  water  in  the  fecond  was,  at 
one  time,  quite  milky,  but  it  recovered  its  tranfparency  before 
the  procefs  was  finifhcd.  Dots  of  fulphur  were  depodted 
along  the  glafs  tubes  which  connected  the  fird  and  fecond 
phials;  but  none  in  that  which  connected  the  fecond  and  third, 
the  folution  in  the  third  phial  effervefced  precifely  as  in  the  ufual 
procefs  for  preparing  hyper-oxymuriate  of  potafli.  The  gas 
which  efcaped  was  carbonic  acid.  No  oxymuriatic  acid  gas 
could  be  didinguifhed  by  its  fmell  in  the  fmall  capfule  of  water 
into  which  a  tube  ifluing  from  the  third  bottle  was  plunged. 

—  denominated  As  the  red  liquid  obtained  by  this  procefs  has  never  before 
Julpburetcdmurt -  been  examined  by  chemifls,  and,  as  it  differs  very  much  in  its 
properties  from  all  other  fubdances  at  prefent  known,  it  will 
be  neceffary  to  didinguifh  it  by  a  peculiar  name,  I  fhall  call  it 
fulphureted  muriatic  acid,  till  fome  better  name  be  thought  of. 

This  liquid  amounted  to  1|-  ounce  meafures,  exclufive  of 
what  adhered  to  the  ddes  of  the  bottle  ;  its  fpecific  gravity 
was  1.623,  It  amounted,  therefore,  to  2.63  ounces,  or  more 
than  twice  the  weight  of  the  fulphur,  exclufive  of  what  had 
been  volatilized  during  the  procefs. 

Sulphureled  muriahc  acid  is  perfectly  liquid  ;  its  colour  is  a 
fine  red,  intermediate  between  fcarlet  and  crimfon.  When 
dreaks  of  it  run  down  the  indde  of  the  phial,  they  appear 
green  by  tranfmitted  light. 


—  more  than 
doub'e  the 
weight  of  the 
fulphur. 


It  is  green  by 
tranfmitted 

light. 


When 
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When  expofed  to  air,  it  (mokes  at  firft  almoft  as  intenfely  as  It  (mokes,  and 
the  fmoking  oxymuriate  of  tin  of  Lebavius  ;  but  the  intenfitv  1!Tvery  volatllci 

....  .  J  tafle  acid ;  red- 

gradually  diminifhes,  and,  at  lad,  refembles  that  of  the  moft  con-  dens  blue  colour; 

centrated  muriatic  acid  a  little  heated.  It  is  very  volatile,  Slves  wh‘te 

dilappearing  very  rapidly  when  expofed  to  a  moderate  heat,  proach  of  am- 

Its  Imell  has  a  flrong  refemblance  to  that  of  fea-plants,  but  ™onia>  and  when 
is  much  llronger.  The  eyes,  when  expofed  to  its  fumes,  are  water^ leaves  a 
foon  filled  with  tears,  and  acquire  the  fame  painful  feeling  as  of  fulphur, 

when  expofed  to  the  (moke  of  wood  or  peat.  acid  g<Judiie 'inT” 

Its  talte  is  firongly  acid,  hot,  and  bitter,  affecting  the  throat  foluble  flakes 

with  a  painful  tickling.  that  continue 

1  ^  loft  in  the  air. 

It  converts  vegetable  blue  papers  to  red  ;  but  the  change 

takes  place  (lowly,  unlefs  the  paper  be  dipt  into  water;  the 
paper  is  not  corroded  unlefs  heat  be  applied. 

When  brought  near  a  phial  of  ammonia,  denfe  white  fumes 
of  muriate  of  ammonia  make  their  appearance.  If  it  be  held 
above  a  folution  of  nitrate  of  filver,  yellow  (lakes  precipitate 
in  abundance. 

If  a  drop  of  fulphureted  muriatic  acid  be  let  fall  into  a  glafs 
of  w'ater,  the  furface  of  the  water  becomes  immediately  co¬ 
vered  with  a  film  of  fulphur;  a  greenidi  red  globule  falls  to 
the  bottom,  which  remains  for  fome  time  like  a  drop  of  oil, 
but  at  la(t  is  converted  into  yellow  flakes;  thefe  flakes  have  an 
acid  tafle,  which  they  do  not  lofe,  though  allowed  to  remain 
in  water  for  feveral  days  ;  they  are  very  dutlile,  and  continue 
fo,  though  left  expofed  to  the  air. 

4.  To  afeertain  the  conflituents  of  this  liquid  I  agitated  1 10  Chemical  exami- 
parts  of  it  in  a  very  weak  folution  of  potafli,  and  then  threw  ^ 
the  whole  on  a  filter:  a  yellow  ductile  fubfiance  was  fe  pa-  reted  muriatic 
rated,  which  adhered  very  firongly  to  the  filter;  what  I  could  a:1^* 
feparate  was  put  on  a  plate  of  glafs, and  dried  gently  in  the  open 
air.  It  weighed  40.  This  fubfiance  had  a  yellow  colour,  and 
refembled  half  dry  oil  paint;  its  tafle  was  hot;  it  adhered  fo 
obftinately  to  the  finger,  that  feveral  days  elapfed  before  every 
trace  of  it  difnppeared.  When  digefied  lor  fome  time  in  hot 
water,  it  fell  into  flakes  of  fulphur,  and  the  water  acquired  an 
acid  tafle.  The  flakes  weighed  only  .34,  and  poffelfed  all  the 
properties  of  common  fulphur.  The  water  in  which  it  had 
been  digefted  yielded,  with  nitrate  of  barytes,  a  precipitate 
which  weighed  8,  indicating  the  prefence  of  1 .92  (ulphuric  acid 
w  ith  nitrate  of  filver ;  the  precipitate  amounted  to  16,  indicat¬ 
ing 
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Chemical  exa-  ing  2.88  muriatic  acid  :  but  the  precipitate  had  a  brownifh 
red'^qu'id^r^/-  which  muriate  of  filver  is  deftilute.  The  40  parts  of 

pbureted  muriatic  yellow  refiduum  then  contained 

MC,J'  34.00  fulphur 

1.92  fulphuric  acid 
2.88  muriatic  acid 
1 .20  water  or  Iofs 


40.00 

Seventy  parts  Hill  remain  to  be  afeertained.  They  muff  exift 
in  the  folution  of  potafh.  This  folution,  fuperfaturated  with 
nitric  acid,  and  treated  firft  with  nitrate  of  barytes,  and  next 
with  nitrate  of  filver,  yielded  precipitates  indicating  the  pre¬ 
fence  of  4.8  fulphuric  acid  and  36.45  of  muriatic  acid.  The 
refiduum  yield  no  farther  precipitate  with  filver  ;  but,  when 
evaporated  to  drynefs,  fome  yellow  cryftals  were  obtained, 
wrhich  gave  traces  of  fulphur,  but  in  too  fmall  quantity  to  be 
weighed.  This  analyfis  gives  us  the  following  proportions  : 

35.00  fulphur 

39.33  muriatic  acid 
6.72  fulphuric  acid 

81.05 

28.95  lofs 

1  10.00 

or  per  cent.  31.82  fulphur 

35.75  muriatic  acid 
6.10  fulphuric  acid 

73.67 

26.33  Iofs 

This  enormous  lofs  was  owing,  at  lead,  in  part,  to  the  im¬ 
probability  of  feparating  from  the  filter,  the  whole  fulphure- 
ous  mafs  fo  as  to  weigh  it.  This  induced  me  to  have  recourfe 
to  the  following  method  of  afeertaining  the  proportions  of  ful¬ 
phur  in  fulphureted  muriatic  acid. 

Remarks  on  the  When  fulphureted  muriatic  acid  is  thrown  into  warm  nitric 
fulphuretof  mu- acid  a  very  violent  effervefcence  takes  place,  and  the  whole 
mixture  is  thrown,  with  a  kind  of  explofion,  out  of  the  vetfel. 
If  the  acid  be  cold,  the  effervefcence  is  at  firft  flow,  but  heat 
is  very  foon  evolved,  and  the  fame  effects  produced.  When 
the  proportion  of  nitric  acid  is  great,  and  the  fulphuret  dropt 

in 
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in  very  flowly,  the  effervefcence  continues  moderate;  nitrous  Chemical  exa- 
gas  and  oxymuriatic  gas  being  evolved,  as  was  evident,  from  °*r ju^ 

the  fmell.  I  diflolved  100  parts  of  the  fulphuret  in  nitric pburtttd  muriatic 
acid.  The  liquid  yielded,  with  nitrate  of  barytes,  a  folution  *CZl  * 
which,  when  properly  dried,  weighed  282  parts,  indicating 
67.6  parts  of  fulphuric  acid;  but  67.6  of  fulphuric  acid  con¬ 
tain  26.3  oxygen.  Hence  100  parts  of  fulphureted  muriatic 
acid  contain  41.3  of  fulphur. 

Ifacrydal  of  muriate  of  barytes  be  fufpended  in  fulphureted 
muriatic  acid,  no  precipitate  takes  place ;  neither  was  any  ob¬ 
tained  by  agitating  this  fait  in  powder  with  the  fulphuret. 

Hence  I  conclude,  that  the  fulphuret  does  not  contain  fulphu¬ 
ric  acid  ;  but  that  fulphuric  acid  is  formed  whenever  the  liquid 
comes  in  contact  with  water.  The  oxygen  cannot  be  fup- 
pofed  to  have  been  previoully  united  to  the  muriatic  acid  fo- 
Jution.  For  I  find,  by  trial,  that  if  the  oxymuriatic  acid  gas  be 
dill  made  to  pafs  through  the  fulphuret,  after  it  is  once  formed, 
fulphuric  acid  immediately  makes  its  appearance  in  it.  The 
oxygen  then  mud  have  been  combined  with  the  fulphur;  the 
whole  of  which  was  in  the  date  of  an  oxide.  Whenever  the 
fulphuret  is  diluted  with  whaler,  that  oxide  undergoes  decom- 
pofition,  one  portion  of  it  abdra&ing  the  whole  of  the  oxygen 
from  the  other,  fo  that  fulphuric  acid  and  fulphur  make  their 
appearance  together. 

If  we  fuppofe  the  proportion  of  fulphur  and  fulphuric  acid 
obtained  by  the  firfi  analyfis  to  be  that  which  is  formed  when 
the  fulphur  is  mixed  with  water,  we  fliall  have  the  oxide  of 
fulphur  composed  of 

31.82  fulphur 
6.10  fulphuric  acid 
or  of  35.54  fulphur 

2.38  oxygen 
or  per  cent,  of  93.  8  fulphur 

6.  2  oxvgen 

J  O 

100.  0 

But  the  fulphuret  yielded  to  nitric  acid  41.3  per  cent,  of 
fulphur.  Hence  it  mud  contain  44  per  cent,  of  oxide  of  ful¬ 
phur.  Sulphureted  muriatic  acid  then  contains 

44.00  oxide  of  fulphur 
35.75  muriatic  acid 
20.25  lgls 


100.00 
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Chemical  cxa-  The  lofs  is  dill  very  condderable.  Probably  the  greater  part 
mTuqu^or  JW  prelence  of  water  ;  the  amount  of  which 

phuretid  muriatic  it  is  impollible  to  afeertain. 

*cl^'  The  above  analjfis  conveys  but  an  inadequate  idea  of  the 

confutation  of  fn  1  phti reted  muriatic  acid,  becaule  the  propor¬ 
tions  of  its  conflituents  vary  confiderably,  according  to  the  pro- 
cels.  The  longer  the  procefs  is  continued  the  greater  is  the 
encreafe  of  muriatic  acid,  and  the  fmaller  the  proportion  of 
oxide  of  fuiphur.  1  found  a  portion  of  fulphuret  thus  formed 
to  contain  4-7.1  muriatic  acid 

35.2  oxide  of  fuiphur 
4.0  fulphuric  acid 

86.3 

13.7  lofs 

It  was  this  laft  fulphuret  that  was  obtained  in  the  procefs  in 
which  the  quantity  of  fulphuret  which  I  got,  as  dated  above, 
was  ineafured,  the  fecond  Woulfe’s  bottle  contained  a  folution 
of  muriatic  acid  and  fulphuric  acid  in  water.  Hence  we  fee 
that  the  fulphuret,  after  being  formed,  had  been  partly  covered 
over  by  the  oxymuriatic  acid  gas.  The  fulphuric  acid  ob¬ 
tained,  by  means  of  barytes,  amounted  to  36  grains;  the  mu¬ 
riatic  acid  to  139  grains.  The  third  vial  contained  no  lulphu- 
ricacid,  but  confided  of  a  mixture  of  muriate  of  potafh,  hyper- 
oxymuriate  of  potafh  and  carbonate  of  potalb. 

Remarks  on  the  5.  The  fulphuret  of  muriatic  acid  claims  the  peculiar  at- 
riadcTcld^  mt- tent‘on  °f  chemids,  not  only  on  account  of  its  ccmpodtion, 
which  our  previous  knowledge  would  have  induced  us  to 
confider  as  impoflible,  but  on  account  of  the  many  remark¬ 
able  properties  whch  it  dilplays.  As  I  mean  to  referve  a 
full  account  of  its  properties  for  a  fubfequent  paper,  I  (hall 
fatisfy  myfelf  at  prelent  with  the  following  remarks. 

Sulphurtt  of  I.  Sulphuret  of  muriatic  acid  didblves  phofphorus  cold 

muriatic  acid  dif-  Vv  i  1 1 )  great  facility.  No  eff’ervefcence  takes  place  ;  the  folu- 
folves  pljofpho-  .  ,  _  ,  .  ,  .  .  xit, 

rus<  tion  lias  a  fine  amber  colour,  and  is  permanent.  When  eva¬ 

porated,  the  phofphorus  remains  behind  with  a  little  fuiphur, 
and  at  lad  takes  fire.  When  the  folution  is  mixed  with  liquid 
potafh,  the  whole  becomes  beautifully  luminous,  and  phof- 
phuret  of  fuiphur  is  precipitated. 

Sulphumt  effer-  2.  When  mixed  with  alcohol,  a  violent  effervefcence  is 
cohoT  mdf  rms  Pr0<^ucec^  ether  is  in]  mediately  difengaged,  and,  what  I  did 
ether.  n0t 
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not  expert  :  this  ether  is  mixed  with  fulphurous  acid,  and  muft 
be  rectified  in  the  fame  way  as  fulphuric  ether,  which  it  refem- 
bles  in  fmell.  , 

3.  All  the  acids  decompofe  this  fulphuret,  falphar  ufually is difcompofed 
precipitating,  except  liquid  fulphurous  acid,  which  produces^  a11  acids  > 
no  change,  and  nitrous  acid,  which  ditfolves  and  decompofes 

it  at  the  fame  time. 

4.  The  fixed  alkalies  dry  produce  with  it  a  violent  effervef- Habitudes  with 
cence  and  a  very  high  degree  of  heat.  When  ammoniacalalkalls  * 

gas  is  palled  through  it,  the  veflel  is  filled  with  a  fine  purple 
fal-ammoniacal  fmoke,  the  whole  becomes  folid  and  of  a  deep 
red  colour ;  but  when  mixed  with  water,  fulphur  is  immedi¬ 
ately  precipitated. 

5.  This  liquid  precipitates  filver  of  a  yellow  colour  mixed  precipitates  fil- 
with  white,  the  white  is  a  muriate  of  (liver,  the  yellow  is  a ani 
compound  of  the  oxides  of  filver  and  fulphur.  It  becomes 

brown  when  dry.  Nitric  acid  decompofes  it,  dilfclving  the 
filver  and  acidifying  the  fulphur. 


IX. 

Farther  Experiments  and  Obfervations  on  the  EJjiorefcences  of 
Walls.  In  a  Letter  from  Dr.  Bostock. 

To  Mr.  NICHOLSON. 

SIR, 

Since  i  fent  you  the  analyfis  of  the  faline  efflorefceneeFour  effloref- 
from  the  walls  of  Mr.  Earle's  houfe,  inferted  in  your  journal  *;ence*  *ro™dl[“* 
for  November  laft,  I  have  had  an  opportunity  of  examining 
four  other  efflorefcences  obtained  from  brick  walls,  the  parti¬ 
culars  of  which  I  (ball  now  detail. 

The  firft  of  thefe  was  prefented  to  me  by  my  friend  Dr.  The  proved 
Rutter,  who  difcovered  it  in  confiderable  quantify  on  the  topp^/gf6^, 
of  the  walls  of  his  houfe  juft  below  the  roof.  This  fait  hadnefia.. 
in  every  refpeCt  the  fame  external  characters  with  the  one 
which  I  had  before  examined,  and  upon  fubmitting  it  to  the 
aCtion  of  the  fame  chemical  re-agents,  firailar  refults  were  ob¬ 
tained.  In  addition  to  the  former  experiments,  I  compared 
the  efFeCts  produced  upon  it  by  pure  ammoniac,  and  by  the 
carbonate  of  ammoniac ;  the  former  threw  down  a  copious 

preci- 
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precipitate,  while  the  latter  had  no  perceptible  operation  ;  a 
decifive  tell  of  the  exiflence  of  magnefia,  which  was  lug- 
gelled  to  me  by  Mr.  William  Henry  of  Mancheller.  This 
fait  appeared,  theretore,  to  be  a  very  pure  fulphate  of  mag¬ 
nolia. 

T  he  fccond  ef-  The  fecond  efflorefcence  which  I  examined  was  obtained 

Fu 1 1 .hate  of  foda  ^rom  the  outer  wall  of  a  liable,  which  had  been  erebted  for 
with  indication  fome  years.  It  differed  on  its  appearance  from  the  two 
n t  muriatic  acid. pormer  .  jnffead  of  fhooting  out  from  the  wall  in  fpiculac  of 

conliderable  length,  it  appeared  like  a  powder  fcattered  over 
the  furface,  occupying  dillimfl,  round  patches,  fo  as  in  fome 
degree  to  refemble  the  growth  of  a  grey  lichen.  The  bricks 
on  which  this  efflorefcence  appeared  were  in  general  of  a 
fofter  texture  than  thofe  of  the  rell  of  the  wall.  Though  it 
occupied  a  conliderable  extent,  it  was  difficult  to  collebt  it  in 
any  quantity,  but  1  obtained  lufficient  to  lubjecl  it  to  the  fol¬ 
lowing  experiments.  The  fait  was  diffolved  in  warm  water, 
filtered  and  cryffallized  ;  the  cr)ffals  were  very  foluble  at  the 
common  temperature  of  the  atiwofphere.  Muriate  of  Barytes 
added  to  the  folution  produced  a  copious  precipitate ;  car¬ 
bonate  of  pot-afh,  pure  pot-alh,  pure  ammoniac  and  oxalic 
acid  were  refpectively  added. to  the  folution,  but  produced  no 
effect.  Nitrate  of  lilver  caufed  a  precipitate,  but  only  in 
fmall  quantity.  From  thefe  experiments  it  appeared  that  the 
fait  in  queffion  confiffed  of  the  fulphuric  acid,  mixed  with  a 
fmall  proportion  of  the  muriatic,  and  combined  with  one  of 
the  fixed  alcalies.  From  the  form  of  its  cry  Hals  I  conceived 
that  the  fulphuric  acid  was  in  this  cafe  united  to  foda,  but  the 
quantity  of  fait  which  had  been  procured,  was  not  fufficient 
to  enable  me  to  determine  accurately  from  this  circum- 
ftance.  A  more  decifive  tell  between  the  fulphate  of  foda 
and  the  fulphate  of  pot-afii,  is  the  property  which  the  latter 
alone  poffelfes  of  forming  alum  with  the  acid  fulphate  of 
alumine,  I  accordingly  prepared  a  quantity  of  this  fubllance*; 
to  one  portion  of  it  fulphate  of  poUaffi  was  added,  and  to  the 
other  fome  of  the  fait  under  examination.  By  gentle  evapo¬ 
ration  and  fubfequent  cooling,  the  lirfl  produced  very  evident 
crvftals  of  alum,  the  latter  only  formed  a  confufed  mafs.  This 
I  confidered  as  a  fufficient  proof  that  this  laline  efflorefcence 
was  the  fulphate  ot  loda. 

The  third  efflorelcence  was  obtained  from  the  inner  walls  of 
a  brick  houfe  which  was  then  erecting  ;  it  had  all  the  internal 

clu- 
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charadters  of  the  fuline  efflorefcence  from  the  liable,  and  whenof  foda  nearly 
lubmitted  to  the  lame  chemical  re-agents,  differed  from  it^urc* 
only  in  exhibiting  (lighter  traces  of  the  muriatic  acid  ;  this 
(alt  was  therefore  a  fulphate  of  foda  nearly  in  a  hate  of 
purity. 

i  lie  walls  of  the  fait  water  baths  in  this  town  are  covered  Fourth  cffloref- 
wilh  a  (lucco,  which  is  in  feveral  places  bliitered  and  moulder-^  e>  T 
mgaway.  The  parts  of  the  plaifter  which  are  decaying,  arewater  bath,  was 
covered  w'ith  a  copious  efflorefcence,  which  has  the  appear-cark°natco* 
ance  of  a  fine  white  down.  Some  of  this  I  collected  and 
examined.  It  was  diffblved  in  warm  water  and  filtered;  the 
(olution  was  not  capable  of  being  regularly  cryftallized,  but 
formed  a  white  mafs,  eafily  foluble,  poflefling  the  acrid  ta(le 
of  a  fixed  alcali,  and  affecting  the  colour  of  tell  papers  in  the 
fame  manner.  A  brifk  effervefcence  was  excited  by  the  ad¬ 
dition  of  an  acid,  and  from  this  circumllance  and  the  effect  of 
the  different  re-agents,  I  conceived  it  to  be  one  of  the  fixed 
alcalies.  In  order  to  determine  whether  it  was  an  uncom¬ 
bined  alcali,  and  to  which  of  thefe  bodies  it  ought  to  be  re¬ 
ferred,  I  afcertained  what  quantity  of  the  fulphuric  acid  was 
recjuifite  to  faturate  a  known  weight  of  the  fait,  and  after¬ 
wards,  employing  the  fame  acid,  compared  it  with  the  quan¬ 
tity  which  the  fame  weight  of  alcali  required.  As  the  fait 
had  not  attracted  any  moiflure  from  the  atmofphere  during  a 
period  of  fome  w'eeks,  I  concluded  it  to  be  foda,  and  I  ac¬ 
cordingly  found  that  the  fame  quantity  of  fulphuric  acid  latu- 
rated  equal  weights  of  foda,  and  of  the  fait  under  examina¬ 
tion  ;  the  folution  being  (lowly  evaporated,  formed  well- 
marked  cryftals  of  the  fulphate  of  (oda.  That  part  of  the 
walls  of  the  bath  on  which  the  lalt  had  efflorefeed  in  the 
greatefl  quantity,  was  out  of  the  reach  of  the  immediate 
action  of  the  fea  water;  but  it  is  probable  that  the  land  of 
the  (hore  had  been  mixed  with  the  lime,  for  by  examining  a 
quantity  of  w'ater  which  had  been  digefted  upon  a  portion  of 
the  plaifter,  it  yielded  a  very  copious  precipitation  by  the  ni¬ 
trate  of  filver,  and  this  rendered  it  highly  probably  that  the  probably  formed 
mortar  contained  the  muriate  of  foda.  It  might  therefore  be^y  Pr0<je^ 
conjectured  that  the  foda  in  this  cafe  was  accidentally  formed  f10n/fea  water, 
by  die  fame  procefs  which,  according  to  Mr.  Accunfts  account 
in  the  2d  vol.  of  the  Journal,  p.  243,  is  employed  designedly 
in  Pruilia  for  obtaining  it,  by  the  decompofition  of  common 
fait. 


I  (hall 
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Inveftigation  of  I  fliall  conclude  this  communication  by  detailing  to  you  the 

the  origin  of  prog-refs  which  I  have  made  in  investigating  the  origin  of  the 
the  fulphate  of  ..  .  f  r  ...  ,  .  ,  r  ,  ,  ,  r 

magnefia  on  the  hilphate  ot  magneha,  which  appeared  in  Mr.  Larle  s  houle. 

Before  proceeding  farther,  it  will  be  proper  to  obferve  that 
the  efflorefcence  was  here  altogether  confined  to  the  bricks, 
the  mortar  which  united  them  being  entirely  free  from  it,  and 
that  rain  water  only  had  been  employed  in  tempering  the  clay. 
It  remained  therefore  to  examine  with  accuracy,  whether  any 
fait,  (oluble  in  water,  exifted  ready  formed  in  the  clay,  and 
what  were  the  component  parts  of  the  clay  itfclf.  To  ascer¬ 
tain  the  firft  of  thefe  points,  60  grains  of  the  clay  powdered 
and  dried  were  well  wafhed  with  boiling  water  ;  the  water 
was  filtered  and  evaporated,  and  the  refiduum  carefully  col- 
le£ted  ;  it  did  not  weigh  -i  of  a  grain.  It  was  rc-diffolved  in 
water;  it  produced  a  copious  precipitate  with  the  muriate  of 
rme  amt  fiilphate  barytes,  and  the  nitrate  of  filver;  a  very  faint  cloud  with 
oxalic  acid  and  with  pure  pot-ath  ;  ammoniac  produced  no 
effedh  The  ready  formed  falts  appeared  therefore  to  be  the 
fulphate  and  muriate  of  a  fixed  alcali,  with  a  minute  portion  ot 
the  muriate  of  lime,  the  wdiole  however  exiffing  in  very  lmall 
quantity. 

And  a  larger  The  c]ay  itfelf  was  next  examined  ;  it  wras  found  to  confift 
portion  of  mag-  r.  ,  ,  .  . 

nef13i  principally  or  lilex  and  alumme  in  the  proportion  of  about 

three  to  one  ;  the  quantity  of  lime  was  very  fmall,  though 

its  exigence  was  detected  by  the  oxalic  acid  ;  its  colour 

proved  that  it  contained  iron,  and  I  alfo  found  that  about 

five  parts  in  the  100  confified  of  magnefia.  From  this  exa* 

ruination  it  appeared  that  one  of  the  component  parts  of  the 

fait  exifis  in  the  clay  ;  I  attributed  the  formation  of  the  ful- 

phuric  acid  to  the  fulphur  which  is  frequently  met  with  in  our 

coals,  and  which  I  conceived  might  unite  with  oxigen  during 

Experiment  to  the  burning  of  the  bricks.  I  attempted  to  put  this  action  to 

ta Iph ur^from'the  the  experiment,  and  accordingly  I  formed  a  pafie  of 

coals  had  given  pipeclay  and  calcined  magnefia  in  the  proportion  of  95  to 
the  acid?  Doubt- ^ve  .  this  was  placed  in  a  crucible,  furrounded  with  fmall 
coal  mixed  with  a  quantity  of  fulphur ;  the  crucible  was  then 
kept  for  Some  time  in  a  ffrong  heat.  I  was  not  able  to  dete«5I 
the  prefence  of  the  fulphuric  acid  in  the  clay  that  was  thus 
baked,  but  fo  many  circumftances  might  actually  take  place 
in  the  formation  and  burning  of  the  bricks,  which  we  have  it 
not  in  our  power  to  imitate  in  the  laboratory,  that  I  do  not 
confider  the  hypothefis  difproved  by  my  want  of  fuccefs. 

In 


bricks  of  Mr. 
Earle’s  houfe. 


The  clay  con¬ 
tained  a  por¬ 
tion  of  mu- 
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In  analyting  the  clay  I  proceeded  nearly  upon  the  plan  Annlyfis  of  the 
pointed  out  by  M.  Vauquelin  in  the  30th  vol.  of  the  Ann.  c,ay> 
de  Chimie. 

This  operation  is  however  fo  tedious,  and  requires  fo  much 
nicety  in  the  management,  that  I  made  fome  attempts  to  af- 
certain  the  exigence  of  magnetia  in  the  clay  by  a  (hotter  pro- 
cefs.  The  firfl  method  which  I  employed  was  (uggefied  by 
an  obfervation  of  Mr.  Kirvvan;  he  Hates  that  alumine  is  fuf- 
Hciently  diferiminated  from  magnetia  by  the  greater  lolubility  of 
the  latter  in  dilute  fulphuric  acid  ;  but  it  appears  that  the  dif¬ 
ference  of  folubility  of  thefe  two  fubHances  cannot  be  em¬ 
ployed  as  a  teH  of  the  prefence  of  magnetia  where  it  exiHs 
only  in  fmall  proportion  ;  for  I  found  that  the  fulphuric  acid 
diluted  with  above  200  times  its  weighted  water,  after  being 
in  contact  with  pure  alumine  for  the  fpace  of  10  minutes  only,  , 
had  acted  upon  the  alumine  lo  far  that  a  precipitate  was 
formed  in  the  fluid  by  the  addition  of  ammoniac. 

The  acetous  acid  is  Hated  as  poifeHing  a  much  more  power¬ 
ful  aCtion  over  magnetia  than  over  alumine  ;  but  upon  trial 
the  fame  objection  occurred  againfl  its  ufe  as  in  the  former 
inHance. 

The  property  which  the  magnefian  falts  pofiefs  of  being 
decompofed  by  pure  ammoniac  but  not  by  the  carbonate  of 
ammoniac,  feemed  to  offer  a  method  by  which  the  fulphates 
of  magnetia  and  of  alumine  might  be  leparated  when  mixed 
together  in  folution,  and  by  which  means  confequently  the 
prefence  of  magnetia  might  be  detected  in  the  clay  under 
examination.  But  I  found  that  though  the  fulphate  of  mag- 
nefia  alone  is  not  decompofed  by  the  carbonate  of  ammoniac, 
yet  that  when  a  mixed  folution  ot  alum  and  the  fulphate  of 
magnetia  is  (ubjeCtedto  theaCiion  of  the  carbonate  of  ammo¬ 
niac,  both  the  alumine  and  the  magnefia  are  precipitated,  fo 
that  when  the  fluid  is  feparated  by  filtration,  the  addition  of 
pure  ammoniac  produces  no  farther  c  tic  Cl  : 

After  I  had  made  the  unfuccefsful  experiment  related  above 

reflecting  the  formation  of  the  fulphuric  acid,  I  received  the 

laH  number  of  your  Journal,  containing  a  communication  from 

Mr.  Gregor,  in  which  he  gives  an  account  of  the  production 

of  the  fulphate  of  magnefia  from  the  a  files  of  pit-coal.  He  Mr.Gregor’se*- 

attributes  the  production  of  this  fait  to  the  decompofition  of  Perirnent  notaP* 
.  .  .  r  .  plicable  to  the 

the  fchiflus  and  pyrites  which  are  commonly  tound  in  coal,  cafe  jn  queftions 

Vol.  VI. — October,  1803.  I  and  as  coal  athes 

were  not  uted. 
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and  by  heating  a  mixture  of  thefe  fubftances  he  fucceeded  in 
forming  the  fait  artificially.  The  fuccefs  of  his  experiment 
feems  to  prove  the  truth  of  the  theory,  at  lead  in  the  parti¬ 
cular  inftance  in  which  he  obferved  the  efllorefcence :  but  in 
thofe  cafes  where  the  fait  evidently  proceeds  from  the  lub- 
fiance  of  the  brick,  and  where  the  magnefia  has  been  found 
to  exit!  previoufly  in  the  clay,  the  idea  of  Mr.  Gregor  appears 
lefs  applicable,  fo  far  as  regards  the  origin  of  the  magnefia  ; 
but  in  both  the  procefles  the  fulphuric  acid  is  equally  fuppofed 
to  be  derived  from  the  pyrites.  Mr.  Gregor  fuggefts  that  coal 
afhes  might  have  been  mixed  with  the  clay  of  which  thefe 
bricks  were  formed  ;  but  I  find  upon  enquiry  that  this  was 
not  the  cafe. 

I  am, 

Liverpool,  Aug.  30,  Your  obedient  fervant, 

1803.  JOHN  BOSTOCK. 


X. 

Philofophical  Obfervations  on  the  CauJ'es  of  the  Imperfection  of 
evaporating  Furnaces,  and  on  a  New  Method  of  conjiru&ing 
them,  for  the  economical  Combuftion  of  every  Defcription  of 
Fuel.  By  C.  Cukaudau,  correfponding  Member  of  the 
Pharmaceutic  Society  of  Paris  *. 

On  the  com-  NOTWITHSTANDING  the  attempts  already  made  to 
buftion  of  fuel  introduce  (economy  in  the  ufe  of  the  combuftibles  necefiary  to 
•f 'furnaces^ l°nthe  manufa<5tures,  we  ftill  ufe  them  with  confiderable  wafte. 

In  all  cafes  a  much  greater  quantity  of  fuel  is  confumed  than 
is  needful  to  keep  up  the  ebullition  in  evaporating  furnaces, 
or  to  produce  the  requifite  temperature  in  furnaces  for  other 
purpofes.  It  may  be  eafily  conceived  that  this  fuperfluous  con- 
fumption  mull  in  large  eftablitbments  be  attended  with  great 
lots,  and  mufl  eventually  tend  to  produce  a  fcarcity  of  fuel  in 
the  market.  It  therefore  becomes  us  for  both  reafons  to  en¬ 
deavour  to  prevent  a  fcarcity,  of  which  future  generations 
might  with  juftice  accufe  us  of  being  the  authors,  unlefs  we 
ferioutly  occupy  ourfelves  in  fearch  of  the  methods  of  burning 
wood  with  more  economy.  Many  very  remarkable  improve- 

*  From  the  Annales de  Chimie,  No.  138* 

ments 
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merits  have  indeed  been  made  in  the  conftru&ion  of  furnaces  On  thecom- 
within  thefe  few  years,  but  they  are  only  advances  towards  buftion  of 

C  ry-  ,  ,  r  r  1  •  .  ,  and  conftruCtiOft 

perfection,  and  are  yet  very  tar  from  being  carried  to  the  ex- of  furnaces, 
tent  of  which  they  are  capable.  This  will  no  doubt  be  the 
cafe  with  the  alterations  I  am  about  to  propofe  ;  for  thefe  will 
enable  us  to  make  new  obfervations,  w  hich  mod;  probably  will 
lead  to  further  alterations  dill  more  important. 

Concerning  Evaporatory  Furnaces . 

The  phydcal  impodibility  of  railing  the  temperature  in  eva¬ 
porating  furnaces  as  they  are  at  prefent  condruCled,  is  one  of 
the  caufes  which  has  always  appeared  to  me  mod  drongly  in¬ 
imical  to  their  improvement.  For  it  mud  not  be  imagined  that 
the  intend ty  of  the  heat  will  be  in  proportion  to  the  quantity 
of  matter  in  ignition,  or  that  caloric  will  not  be  more  copi- 
oufly  produced  by  the  fame  quantity  of  combudible  under 
certain  circumdances  than  others ;  as  for  example,  when  the 
temperature  is  already  very  high,  the  products  of  heat  from  a 
combudible  fo  fituated  will  be  much  more  condderable  than 
thofe  from  the  fame  combudible  burned  in  a  furnace,  the  tem¬ 
perature  of  which  is  conftantly  deprelfed  by  the  evaporation  of 
the  liquid  in  the  boiler. 

To  prove  that  it  is  only  by  virtue  of  a  temperature  already 
elevated  that  we  can  obtain  an  advantageous  combudion,  I  fhall 
take  Argand’s  lamp,  which  will  afford  a  comparative  indance 
on  a  fmall  fcale  of  the  effect  produced  by  the  intenfity  of  heat 
during  combudion.  When  thefe  lamps  have  their  glafs  chim¬ 
ney,  they  afford  a  very  brilliant  light,  and  the  oil  will  emit  no 
fmoke.  But  if  the  chimney  be  taken  off,  the  oil  will  immedi¬ 
ately  burn  duller,  the  light  will  be  lefs  intenfe,  and  the  wick 
will  give  out  fmoke.  This  effeCt  fliews  that  it  is  the  current 
of  air  in  the  chimney,  and  the  heat  it  keeps  up  round  the  wick, 
which  contributes  to  the  eflfeft  of  the  combudion.  What  dill 
adds  weight  to  this  opinion  is,  that  the  perfe&ion  to  which  this 
kind  of  lamp  is  brought  depends  principally  on  the  form  and 
proportions  of  its  glafs  chimney. 

This  example  mud  then  naturally  lead  us  to  think  that  eva¬ 
porating  furnaces,  as  they  are  made  at  prefent,  cannot  advaa- 
tageoufly  promote  combudion,  fince  the  bottom  of  the  boiler, 
which  is  continually  kept  at  the  fame  degree  of  heat  by  the 
evaporation  of  the  liquid  in  boiling,  conftantly  prevents  the 

I  2  rife 
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rife  of  the  temperature,  whence  it  refults  that  the  heat  which 
is  inefficient  to  produce  a  complete  combuftion  of  the  inflam¬ 
mable  particles,  will  rather  produce  gazification  than  oxigi- 
nation.  This  volatilization  of  the  particles  of  combuftible 
bodies  which  efcape  combuftion,  and  which  pafs  fucceffively 
into  (he  ftate  of  permanent  gales,  will  alfo  abforb  a  quantity’ 
of  heat neceflary  to  their  gafeous  conftitution,  which,  together 
with  the  effects  of  the  current  of  air,  will  tend  to  lower  the 
interior  temperature  of  the  furnace,  and  to  impede  the  procefs 
of  combuftion. 

Thefe  remarks,  which  perfectly  agree  with  all  the  pheno¬ 
mena?  of  combuftion,  fliew  that  the  oxigen  of  the  atmofphere 
does  not  a£t  with  much  efficacy  on  combuftible  bodies,  except 
when  they  are  immerfed  in  it  at  an  high  temperature,  and  that 
to  apply  an  intenfeand  uniform  heat  to  an  evaporating  furnace 
without  lofs  of  the  combuftible,  it  fhould  be  produced  in  a  fire¬ 
place,  having  a  current  of  air,  and  fo  far  diftant  from  the  boiler 
that  the  temperature  may  be  raifed  gradually  and  at  pleafure. 
By  this  means  all  the  particles  of  the  combuftible  matter  will 
be  in  a  ftate  favourable  to  their  oxigination ;  and1  the  whole 
quantity  of  radiant  heat  produced  by  the  reaction  of  the  oxi¬ 
gen  upon  the  combuftible,  will  be  difengaged  and  employed 
without  lofs. 

That  which  under  fimilar  circum  fiances  conduces  ft  ill  farther 
to  encreafe  the  action  of  the  oxigen,  is  its  continual  renewal. 
For  the  higher  the  temperature  of  a  furnace  is  raifed  the  more 
eafily  the  outer  air  will  enter ;  and  fo  likewife  when  the  igni¬ 
tion  is  carried  to  a  high  degree,  it  becomes  neceflary  and  ad¬ 
vantageous  to  check,  the  current  of  air,  not  by  clofing  the  door 
or  lower  opening  of  the  furnace,  as  is  generally  done,  but  ra¬ 
ther  by  contracting  or  even  clofing  the  upper  aperture  of  the 
chimney.  By  this  means  the  heat  becomes  concentrated  in 
the  body  of  the  furnace,  and  has  no  other  palfage  than  through 
the  liquid  in  the  boiler. 

This  remark,  on  the  method  of  checking  the  current  of  air 
by  the  top  of  the  chimney,  may  alfo  be  applied  to  furnaces  of 
fufion,  and  in  cafes  where  it  is  required  to  maintain  the  heat 
of  a  metal  without  expofing  it  to  the  oxigenating  action  of  a 
current  of  air  in  a  ftate  of  ignition. 


General 
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General  Remarks  on  the  Conjlruftion  of  Furnaces . 

That  part  of  the  fire-place  which  is  to  fupport  the  greateft 
heat,  fliould  be  made  of  very  refra&ory  bricks.  The  bed  ce¬ 
ment  or  mortar  for  bricks,  in  all  cafes  where  a  bad  conductor  of 
heat  is  required,  is  a  mixture  of  equal  parts  by  meafure  of  tan 
and  clay.  The  tan  prevents  the  cement  from  cracking,  and 
produces  an  adheftvenefs  which,  when  dry,  gives  it  a  great 
degree  of  firmnefs. 

Furnaces  may  alfo  be  conftructed  with  this  mortar,  and  on 
the  fame  principles  with  thofe  of  evaporation,  which  I  am  about 
to  defcribe. 

Furnaces  intended  for  ftrong  heat,  thould  be  externally  co¬ 
vered  with  a  thick  wall,  conftru<5ted  with  the  mortar  of  tan. 

By  this  means  very  little  heat  will  be  loft.  All  furnaces  fhould 
be  fo  conftru&ed  as  to  have  the  power  of  clofing  the  upper 
aperture  of  the  chimney  at  pleafure,  in  order  to  check  the 
combuftion,  and  concentrate  the  heat  within  the  furnace,  when¬ 
ever  this  becomes  necelTary.  When  the  temperature  is  very 
high,  it  is  particularly  neceftary  to  regulate  the  ilfue  of  the 
current  of  air  fo  as  to  prevent  its  too  fpeedy  circulation  through 
the  furnace,  which,  in  certain  cafes,  is  prejudicial  to  the  fuc- 
cefs  of  the  operation. 

By  uniting  all  thele  conditions  in  furnaees,  a  certain  faving 
of  one  fourth  of  the  fuel  will  be  made,  and  the  combuftion 
will  be  produced  without  any  appearance  of  fmoke.  I  infift 
more  particularly  on  this  remark,  becaufe  it  is  clearly  and  phj- 
fically  proved  that  no  combuftible  can  be  completely  burned 
if  fmoke  be  produced. 

Defcription  of  an  Evaporating  Furnace,  in  which  the  Temperature 

may  he  raifed  at  Pleafure . 

For  common  furnaces,  the  aperture  of  the  vault  A,  Plate  Defcriptkm 
VI.  ftiould  be  four  decimetres  (I5|  inches)  wide,  by  three cayfur,,‘|^r 
decimetres  and  a  half  (13|  inches)  in  height;  B  is  the  part  of 
the  vault  in  which  the  combuftion  is  performed.  l  his  vault 
mull  be  at  leaft  two  metres  (6f  feet)  in  length.  C  reprefents 
a  boiler  of  one  metre  and  a  half  (nearly  five  feet)  in  diameter, 
and  of  the  fame  depth ;  it  is  fet  in  a  brick  furnace. 

The  interval  from  the  bottom  of  the  boiler  to  thebafe  of  the 
furnace  muft  be  at  mod  one  decimetre  (about  four  inches.)  It 
mull  beobferved  in  the  conftruction  of  furnaces,  that  the  brick¬ 
work  ftiould  be  gradually  Hoped  towards  the  boiler,  and  to  re¬ 
duce 
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dace  the  fpace  to  about  three  centimetres  (about  an  inch.)  It 
muft  be  thus  continued  to  within  one  decimetre  of  the  edge  of 
the  boiler ;  and  muft  then  be  brought  into  contact  with  it.  D  is 
an  aperture  of  two  decimetres  wide  by  one  in  height  (about  eight 
inches  by  four)  communicating  with  E.  But  at  the  fide  of  the 
angle  a,  this  paflage  for  the  heat  muft  be  made  of  one  metre 
(three  feet  three  inches)  in  width,  by  one  decimetre  (about 
four  inches)  in  height,  and  this  proportion  continued  to  the 
aperture  E. 

F  is  a  fecond  boiler,  intended  to  be  heated  by  means  of  the 
excefs  of  heat  from  the  firft;  many  others  may  be  applied  in 
fucceflion,  if  required.  G  is  an  aperture  with  the  fame  pro¬ 
portions  as  D.  At  the  angle  b,  it  muft  be  obferved  to  make 
the  aperture  of  the  chimney  five  decimetres  by  two  ( 1 9\  inch, 
by  7  J  inch.)  and  to  continue  this  proportion  to  about  two  thirds 
of  its  height.  The  aperture  may  then  be  contra&ed  fo  that,  at 
its  upper  extremity,  it  may  not  be  lefs  than  one  decimetre  by 
three  (about  four  inches  by  twelve.)  This  part  of  the  chim¬ 
ney  fhould  be  fo  conftructed  as  to  be  able  to  dole  it  conveni¬ 
ently,  when  required. 


XI. 


Correction  of  a  Mijlake  in  Dr.  Kirzvan’s  EJJay  on  the  State  of 
Vapour  in  the  Atmofphere.  By  Mr.  Dalton. 


To  Mr.  NICHOLSON. 

S  I  R, 


y 


Miftake  of  Dr. 
Kirwan  in  quot¬ 
ing  Mr.  Crof- 
th waite  as  autho¬ 
rity  for  a  maxi¬ 
mum  height  of 
the  clouds. 


][  TAKE  the  liberty  of  requefting  you  to  corre<5l  a  miftake  in 
Dr.  Kirwan's  efl'ay  on  vapour,  copied  in  your  laft  number, 
page  246.  In  treating  upon  the  height  of  clouds,  he  obferves, 
“  In  lat.  54°,  in  Cumberland,  Mr.  Crofth waite  obferved  none 
“  lower  than  2700  feet,  and  none  higher  than  3150,  in  the 
“  courfe  of  feveral  years. ”  For  this  he  refers  to  my  meteoro¬ 
logical  obfervations,  page  41.  The  facts  there  ftated,  how¬ 
ever,  are  fo  very  different  from  thofe  above  mentioned,  that  I 
conclude  Dr.  Kirwan  has  not  feen  the  book,  and  has  been 
mifinformed.  The  account  referred  to  is,  that  Mr.  Crof- 


thwaite  obferved  the  heights  of  the  clouds  ufually  three  times  a 
day  for  five  years,  by  remarking  their  interfe&ion  with  Skid- 
daw  (a  high  mountain  near  Kefwick.)  The  refult  was, 

4  Clouds 
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Clouds  from  0  to  100  yards  above  Derwent  Lake,  10  times. 
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His  obfervatlons  could  not  be  particular  above  1050  yards.  No  maximum 
that  being  the  perpendicular  height  of  Skiddaw.  There  is  not  ^med'^bythat 
therefore  any  maximum  of  height  fo  much  as  hinted  at ;  and  author’s  obfcr- 
the  minimum  is  0,  or  when  the  clouds  reft  on  the  ground,  an  vatl0ns* 
event  occurring  in  every  part  of  Great  Britain  two  or  three 
times  a  year.  Were  we  to  form  a  conje&ure  from  the  above 
obfervations  relative  to  the  greateft  height  at  which  clouds  are 
formed  in  this  country  inordinary,  it  would  be  about  1  mile; 
but  in  fummer  they  are  probably  fometimes  if  mile  above 
the  level  of  the  fea. 

Confidering  the  great  fervice  that  Dr.  Kirvvan  has  rendered  Obfervatlons,  or 

to  meteorology  and  chemiftry,  and  my  own  obligations  to  him  ^Twin’s 

on  thofe  accounts,  it  is  unpleafant  for  me  to  fignify  diftent  from  and  Mr.  Dalton’s 

theories  of  the 
ftate  of  atmof- 

atmofphere.  At  the  fame  time  that  his  interefting  feries  of pheric  vapour. 
efTays  in  the  eighth  volume  of  the  Tranfactions  of  the  Royal 
Irifh  Academy  were  in  the  prefs,  my  eftays  on  the  force  of  va¬ 
pour  from  water  and  other  liquids,  both  in  a  vacuum  and  in 
air,  and  on  evaporation,  publifhed  in  the  Manchefter  Tranf- 
a&ions,  Vol.  V.  Part  2,  were  alfo  in  the  prefs.  He  holds  the 
notion  of  a  chemical  folution  of  water  in  air  ;  and  I  maintain 
that  vapour  fubftfts  in  air  as  it  does  in  vacuo,  conftituting  a  pe¬ 
culiar  atmofphere,  mixing  but  not  combining  with  any  of  the 
gafes  of  the  compound  atmofphere.  On  my  principle  the  den- 
fity  of  the  aqueous  atmofphere  at  any  height  is  totally  inde¬ 
pendent  of  the  denftty  of  the  compound  mafs  of  air,  and  is 
to  be  afcertained  by  knowing  the  denftty  of  vapour  at  the 

earth's 
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earth’s  furface,  and  its  fpecific  gravity  ;  in  the  fame  way  as 
we  would  afcertain  the  deniity  of  the  oxygenous  or  azotic  al- 
mofpheres,  or  one  of  hidrogen,  at  any  given  height,  having 
the  like  duta. 

It  has  been  a  matter  of  furprife  to  me,  that  mod  or  all  of 
my  effays  publifhed  in  the  volume  above  mentioned,  have  been 
copied  and  circulated  in  one  or  other  of  our  periodical  publi¬ 
cations  except  thofe  two  jut!  mentioned,  which  appear  tome 
by  far  the  mod  important,  and  which  feem  too  to  have  been 
confidered  as  luch  by  the  foreign  journalills. 

I  am  your’s,  &c. 

J.  DALTON. 

Manchefter,  Aug.  22,  1S0.3. 


XII. 


C/itap  and  eft  final  Method  of fccuring  Beams  of  Timber  in  Iloufes 
or  elf ‘tv  here,  which  have  been  injured  by  Vie  Dry  Hot ,  or  are 
decayed  by  Time.  By  Mr.  James  W o a r t . * 

Eafy  method  of  W  HERE  the  ends  of  the  girder  are  decayed  by  time,  or 

dmbers^n^uild-  ‘njure<^  by  the  dry  rot,  they  are  often  taken  out,  and  new 
ings.  See.  ones  put  in  their  place,  at  a  great  expenfe  :  and  if  the  dry  rot 
is  in  the  walls,  the  ends  ot  the  new  girder  will  be  in  danger 
of  it  again  :  fuch  was  the  cafe  at  Eltham,  in  Kent,  where  in 
one  houfe  there  were  three  new  girders  10  one  floor  in  the  fpaco 
of  twenty  years  ;  wdiereas  my  method  will  be  found  infallible, 
executed  at  much  lefs  expence,  and  not  fubje<51  to  the  dry  rot, 
becaufe  the  end  of  the  girder  may  be  cut  off  clear  from  the 
wall;  and  if  an  air  grate  is  put  on  the  outfide,  fo  as  to  admit 
air  to  the  end  of  the  girder,  it  will  remain  fafe  from  injury. 

Plate  IX.  Fig,  2.f — A,  (hews  the  end  of  the  decayed  girder, 
with  the  braces  applied  upon  it. 

BB, 

#  Memoirs  of  the  Society  of  Aits,  1802.  A  reward  of  twenty 
guineas  was  awarded  to  the  inventor,  who,  in  an  introduflory  let¬ 
ter  dates,  that  by  the  iron  braces,  of  lefs  coft  than  201.  he  fecured 
the  houfe  of  Hannege  Legg,  Efq.  at  Putney  in  Surry,  which  could 
not  have  been  done  by  new  beams  without  lofs,  derangement,  and 
charges  to  the  amount  of  eight  hundred  pounds. 

|  There  are  two  plates  in  the  Tranla&ions,  the  fecond  of  which 

forms 
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B  B,  the  templets  or  wall-plates  on  which  the  girder  reds.  £afy  method  of 

CC  C  C,  one  of  the  iron  levers  for  railing  and  iupporting  fccunng decayed 
the  girder  (there  being  a  fnnilar  one  on  the  oppofite  fide.)  ingSj 
This  lever  is  moveable  on  a  pin  D,  which  comes  through  a 
hole  in  the  lever,  diftant  about  two  feet  from  the  end  of  the 
girder.  This  pin  forms  part  of  a  collar  E  bedded  in  the  girder. 

The  lever  is  fix  feet  long,  three  inches  wide,  and  three  fourths 
of  an  inch  thick,  and  extends  from  the  wall-plate  along  the 
fide  of  the  girder. 

The  extremity  of  the  lever  is  moveable  on  another  pin  F, 
proje&ing  through  it  from  an  upright  iron  G,  bedded  in  the 
fide  of  the  girder,  and  carrying  a  nut  and  ferew,  which  a£t 
on  a  crofs  plate  H,  through  which  the  upright  iron  pafles. 

At  the  other  end  of  the  lever,  next  the  templet,  is  an  iron 
collar  I,  bedded  in  the  girder,  which  collar  may  be  raifed  or 
lowered  at  pleafure,  by  means  of  the  nut  and  ferew  K,  form¬ 
ing  part  of  it;  and  by  aid  of  the  cap-plate  L,  which  prelTes 
upon  the  lever,  and  alfo  clafps  it  to  the  girder  by  its  bend  at  L.' 

As  Plate  IX.  Fig.  2,  Ihows  only  one  fide  of  the  girder,  and, 
as  has  been  before  obferved,  there  being  alfo  a  fimilar  level 
on  the  oppofite  fide  of  the  girder,  their  feparate  parts,  method 
of  connecting  them,  and  their  mode  of  aftion,  are  more  fully 
explained  in  Flute  VII.  Fig.  1,  2,  3,  where  the  fame  letters 
are  made  ufe  of  to  point  out  thefeveral  parts. 

Fig.  1. — E,  fiiovvs  the  whole  of  the  collar  to  be  bedded  in 
the  fide  and  bottom  of  the  girder,  and  the  pins  D  D,  on  which 
the  two  levers  are  moveable. 

Fig.  2. — The  cap-plate  H,  the  two  upright  irons  G  G,  with 
their  nuts  and  ferews,  which  a6t  upon  the  extremities  of  the 
two  levers  by  means  of  their  pins  F  F. 

Fig.  3. — The  collar  I,  on  which  that  end  of  the  girder  next 
the  templet  refts,  the  tides  of  which  collar  are  bedded  in  the 
girder.  C  C  are  the  claws  or  bended  legs  of  the  two  levers 
which  go  into  the  templet.  L  is  the  cap-plate,  K  K  are  the 
nuts  and  ferews. 

At  Mr.  Legg’s  houfe,  where  the  levers  above  mentioned 
were  applied,  the  beams  of  the  roof  were  fo  decayed  that  the 
roof  was  in  imminent  danger,  the  bearings  were  entirely  rot- 

% 

forms  Plate  VII.  of  ourprefent  number.  The  other  unfortunately 
was  neglected  to  be  fent  to  the  engraver’s,  and  the  miftuke  not  dif- 
covered  till  too  late.  It  will  be  given  in  our  next. 

fen. 
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Eafy  method  of  ten,  and  the  beams  were  funk  three  fourths  of  an  inch,  and 

tlmbers^in  build^  Pre®nS  againft  the  wall  for  fupport ;  if  there  had  not  been  a 
ings,  &c.  large  cornice  underneath,  fupported  by  brackets,  the  whole 
roof  muft  have  fallen. 

To  put  them  in  order,  I  firft  put  (bores  or  fupports  under 
each  end  of  the  two  beams,  on  which  the  double  roof  lay, 
and  then  forced  the  four  (bores  at  once,  for  the  fecurity  of  the 
roof,  the  work,  and  men.  The  iron  levers,  C,  were  then 
prepared,  let  into  the  templet,  and  fixed  on  each  fide  of  the 
beam,  on  the  pins  D,  proje&ing  from  the  collar  E,  bedded  in 
the  beam,  about  two  feet  from  its  end.  When  the  whole  ap¬ 
paratus  was  ready,  on  ferewing  the  nuts  on  the  upright  irons 
G,  at  the  extremity  of  the  levers,  the  beam  was  raifed  to  its 
proper  height  with  great  eafe,  although  it  was  fuppofed  there 
was  above  two  tons  weight  on  each  beam,  on  account  of  the 
lead  gutter,  and  gutter-beam  betwixt  the  double  roof,  and  the 
rich  ornamented  ceiling  attached  to  the  joift,  which  was  notin 
the  lead  deftroyed  except  where  the  iron  collar  E  was  fixed, 
which  was  put  up  from  the  under  fide  by  cutting  the  ceiling  the 
width  of  the  collar.  Thefe  beams  were  fo  decayed,  and  fo 
hollow,  that  the  common  method  of  bolting  plank  on  each  (ide 
of  the  beam  would  not  have  been  fafe ;  and  if  it  could  have 
been  executed,  the  new  planks  would  have  been  fubjedt  to  the 
dry  rot,  and  the  roof  (fill  in  danger,  which  is  now  prevented, 
as  the  iron  is  not  affedled  by  it.  The  beam-ends  were  cut 
clear  from  the  w'alls,  and  the  beams  are  fufpended  by  means 
of  the  iron  levers,  whofe  feet  reft  on  the  templets  of  the  w'alls. 
An  air  grate  was  made,  on  the  outfide  of  the  wall,  to  admit  a 
current  of  frefb  air  to  the  ends  of  the  timbers.  The  roof  is 
now  much  fafer  than  when  originally  made,  as  the  timber  is 
fecured  from  decay  ;  and,  owing  to  the  collar  E,  the  bearings 
are  now  two  feet  (borter  at  each  end  of  the  beam  ;  the  bearing 
on  each  beam  being  now,  in  the  whole,  four  feet  fborter  than 
in  its  original  ftate. 

After  the  beams  were  brought  to  their  proper  height,  and 
the  levers  and  ferews  adjufted,  fcrew’-bolts  were  put  into  the 
timber,  through  holes  purpofely  left  in  the  lever,  betwixt  D 
and  F,  and  the  wrhole  work  thus  perfectly  fecured. 

At  the  other  end  of  the  girder,  M,  Platt  IX.  is  (bown  an¬ 
other  method  of  fupporting  timbers,  where  the  ends  are  de¬ 
cayed. 

Th« 
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The  particular  irons  ufed  in  this  way  are  fhown  in  Plate  VII.  Eafy  method  of 
fig.  4.  N  is  a  collar  for  the  girder  ;  O,  an  iron  frame  which  Scaring  decayed 
relts  on  the  templet;  P  r,  two  nuts  which  raite  the  collar  N.  ingS,  &c. 

R  R  (how  the  clawed  ends  of  the  two  bars  of  iron,  extending 
under  the  girder,  bedded  therein,  and  ferewed  to  it  at  their 
extremities,  about  five  feet  ditlant  from  the  templet. 

Fig.  5 ,  is  one  of  the  iron  bars  laft  mentioned. 

S  is  the  claw  or  lap  which  projects  over  the  collar  N.  T  is 
the  place  where  it  is  ferewed  into  the  girder. 

Fig.  6  and  7.  Plate  VII.  explain  a  third  method  of  fecuring 
decayed  timbers. 

Fig.  6,  gives  a  fide  view  of  a  decayed  girder :  a,  reprefents 
the  templet ;  b,  an  iron  lever,  fix  feet  long,  nearly  (trait, 
being  only  cambered  one  inch,  three  inches  wide,  and  three 
quarters  of  an  inch  thick ;  this  lever  extends  along  the  fide  dt 
the  girder  c,  and  is  fecured  firmly  to  it  by  the  fide  irons  d  ddd, 
which  are  two  inches  wide,  and  full  half  an  inch  thick,  point¬ 
ed  at  the  ends.  The  higher  ends  of  thefe  fide  irons  are  driven 
into  the  girder,  and  the  lower  points  pafs  through  holes  in  the 
lever  into  the  lower  part  of  the  girder,  and  are  held  dole  to 
the  girder  by  (tapleseeee:  the  fide  iron  next  the  templet 
may  be  fixed  fianting,  in  order  that  it  may  enter  founder  wood. 

A  claw,  f,  which  is  part  of  the  lever,  refts  on  the  wall  plate 
a ,  and  is  bedded  in  it ;  an  iron  plate,  g,  lying  under  the  girder, 
and  let  into  it,  pafles  through  the  lever  at  h,  connecting  it 
with  a  fimilar  lever  on  the  oppose  fide,  and  which  affifis  in 
the  fame  way  to  fupport  the  girder:  i  is  a  flooring  joift,  to 
fhow  how  deep  the  levers  are  inferted  therein. 

Fig.  7,  (hows  the  under  part  of  the  fame  girder ;  b  b ,  are 
the  bottoms  of  the  two  levers  above  mentioned,  fixed  to  the 
girder  by  the  fide  irons  and  fiaples  before  described;  kk,  the 
broad  feet  of  the  levers  which  lie  flat  upon  the  wall  plate  ;  //, 
the  two  claws  projecting  from  the  feet,  in  order  to  bed  in  the 
wall  plate;  ii  ii  are  joifts,  partly  cut  through,  to  admit  the 
iron  levers  to  lie  clofe  to  the  girder :  gfliows  the  iron  plate  or 
collar  on  which  the  girder  bears ;  it  is  turned  up  an  inch  and  a 
half  at  each  end,  to  keep  the  levers  clofe  to  the  fides  of  the 
girder.  This  collar  fliould  be  made  out  of  inch-bar  iron,  with 
points  projecting  from  it,  in  the  fame  manner  as  the  collar  at 
D  D,  Fig.  1,  to  conneCt  it  with  the  levers,  by  palling  through 
holes  made  through  them  for  that  purpofe. 


To 
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obfrrrations  on 
the  ufckts  trees 
ic  orchards. 


To  fix  the  levers,  put  a  fhore  two  feet  fix  inches  from  the 
wall,  under  the  girder,  to  tiipport  it ;  then  cut  oft  the  decayed 
end,  and  take  out  the  templet,  or  part  of  the  wall  plate,  if 
decayed  ;  and  put  in  a  ftone  templet  for  the  irons  to  reft  upon, 
with  mortices  in  the  ftone  to  admit  the  claws  of  the  lever :  then 
fit  the  collar  underneath  the  girder,  two  feet  from  the  wall, 
to  anfwer  the  holes  in  the  lever  ;  make  an  incifion  in  the  joifts 
three-fourths  of  an  inch  wide,  and  three  inches  deep,  to 
admit  the  levers  ;  fix  the  levers  on  each  fide  with  the  collar, 
fo  as  to  force  up  the  levers  together ;  then  with  flight 
fhores  force  up  the  ends  of  both  levers  together,  and  fix  the 
fide-irons  firm.  The  girder  will  thus  be  perfe&iy  fafe. 

The  templet  or  wall  plates,  on  which  the  levers  reft,  are 
made  of  Portland  ftone,  three  feet  long,  nine  inches  wide, 
and  five  inches  deep,  with  incifions  or  mortices  made  thereiu 
for  the  claws  of  the  levers. 

Certificates,  confirming  Mr.  WoarPs  improvements,  were 
received  from  the  commiftioners  of  the  navy,  from  Mr.  Jofeph 
H  arris,  fmith,  at  Putney,  and  Mr.  George  Smith,  furveyor, 
at  Putney. 


XIII. 

Account  of  the  Method  of  extreme  Branch  Grafting.  By  the 
Inventor  William  Fair  man,  Bfq.  * 

SIR, 

£  ROM  much  converlation  with  Mr.  Bucknall  on  the  idea  of 
improving  ftandard  fruit-trees,  we  could  not  but  remark  that 
in  apple  orchards,  even  in  fuch  as  are  moft  valuable,  fome 
were  to  be  feen  that  were  ftinted  and  barren,  which  not  only 
©ccafioned  a  lots  in  the  produ&ion,  but  made  a  break  in  the 
rows,  and  fpoiled  the  beauty  and  uniformity  of  the  planta¬ 
tion. 

To  bring  thefe  trees  into  an  equal  ftate  of  bearing,  fize, 
and  appearance,  in  a  fhort  time,  is  an  object  of  the  grealeft 
importance  in  the  fyftem  of  orcharding,  and  alio  for  the 

*  In  a  letter  to  Charles  Taylor,  Efq.  Secretary  to  the  Society 
of  Aits,  and  inferted  in  their  Memoirs  for  1802.  For  which  the 
fclver  medal  was  awarded. 

recovery 
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recovery  of  old  barren  trees,  which  are  fallen  into  decay,  not 
fo  much  from  age,  as  from  the  forts  of  their  fruits  being  of  the 
worn-out  and  deemed  nearly  loft  varieties. 

Having  long  entertained  thcfe  thoughts,  and  been  by  no 
means  inattentive  to  the  accomplifhment  of  the  defign,  I  at¬ 
tempted  to  change  their  fruits  by  a  new  mode  of  engrafting, 
and  am  bold  enough  to  alfert  that  I  have  molt  fortunately  New  method  of 
fucceeded  in  my  experiments ;  working,  it  I  am  to  be  allowed 
to  fay  it,  from  the  errors  of  other  pra&itioners,  as  alio  from 
thofe  of  my  own  habits. 

My  name  having  feveral  times  appeared  in  the  Tranfactions 
of  the  Society  for  the  Encouragement  of  Arts,  &c.  and  having 
the  honour  of  being  a  member  of  that  Society,  I  thought  no 
pains  or  expence  would  be  too  much  for  the  completion  of 
fo  deft rable  an  improvement.  Under  thefe  impreflions,  and 
having  many  trees  of  this  defcription,  I  made  an  experiment 
on  three  of  them  in  March  1798,  each  being  nearly  a  hundred 
years  old.  They  were  not  decayed  in  their  boaies,  and  but 
little  in  their  branches.  Two  of  thefe  were  golden  pippins, 
and  the  other  was  a  golden  rennet.  Each  like  wife  had  been 
paft  a  bearing  ftate  for  feveral  years.  I  alio  followed  up  the 
practice  on  many  more  the  fucceeding  fpring,  and  that  of  the 
laft  year,  to  the  number  of  forty  at  leaft,  in  my  different 
plantations  *. 

The  attempt  has  gone  fo  far  beyond  my  moft  fanguine  ex¬ 
pectation,  that  I  beg  of  you.  Sir,  to  introduce  the  fyftem  to 
the  Society,  for  their  approbation  ;  and  I  hope  it  will  deferve 
the  honour  of  a  place  in  their  valuable  Tranfactions, 

I  dire&ed  the  procefs  to  be  conduced 'as  follows :  Cut  out  Inftru6Hons  fc? 
all  the  fpray  wood,  and  make  the  tree  a  perfed  Ikeleton,  leav-  *** 

ing  all  the  healthy  limbs ;  then  clean  the  branches,  and  cut 
the  top  of  each  branch  off  where  it  would  meafure  in  circum¬ 
ference  from  the  fize  of  a  {billing  to  about  that  of  a  crown 
piece.  Some  of  the  branches  mult  of  courfe  be  taken  off 
where  it  is  a  little  larger,  and  fome  fmaller,  to  prefer ve  the 
canopy  or  head  of  the  tree ;  and  it  will  be  neceffary  to  take  out 
the  branches  which  crols  others,  and  obferve  the  arms  are  left 
to  fork  off,  fo  that  no  conftderable  opening  is  to  be  perceived 
when  you  ftand  under  the  tree,  but  that  they  may  represent  an 

•  The  average  expence  X  calculated  at  2s,  6d*  each  tree, 

o  uniform 
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tages  of  leaving 
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uniform  head.  I  rauft  here  remark  to  the  pra&itioner,  when 
he  is  preparing  the  tree  as  I  directed,  that  he  fliould  leave  the 
branches  diffidently  long  to  allow  of  two  or  three  inches  to  be 
taken  off  by  the  faw,  that  all  the  fplintered  parts  may  be 
removed. 

The  trees  being  thus  prepared,  put  in  one  or  two  grafts  at 
the  extremity  of  each  branch  ;  and  from  this  circumdance  I 
wifli  to  have  the  method  called  extreme  branch  grafting. 

A  cement,  hereafter  deferibed,  mud  be  ufed  indead  of  clay, 
and  the  grafts  tied  with  bafs  or  foft  firings.  As  there  was  a 
confiderable  quantity  of  mofs  on  the  bodies  and  branches  of  the 
trees,  I  ordered  my  gardener  to  ferape  it  off,  which  is 
effe&ually  done  when  they  are  in  a  wet  date  by  a  dubbed 
birch  broom.  I  then  ordered  him  to  brmli  them  over  with 
coarfe  oil,  which  invigorated  the  growth  of  the  tree,  afled  as 
a  manure  to  the  bark,  and  made  it  expand  very  evidently  ; 
the  old  cracks  were  foon,  by  this  operation,  rendered  in- 
vifible. 

All  wounds  fliould  be  perfectly  cleaned  out,  and  the  medica¬ 
tion  applied  as  deferibed  in  the  Orchardid,  p.  14.  By  the 
beginning  of  July  the  bandages  were  cut,  and  the  (hoots  from 
the  grafts  fhortened,  to  prevent  them  from  blowing  out.  I 
mud  here,  too,  obferve,  that  all  the  (hoots  or  fuckers  from  the 
tree  mud  enjoy  the  full  liberty  of  growth,  till  the  fucceeding 
fpring,  when  the  greater  part  mud  be  taken  out,  and  few  but 
the  grafts  differed  to  remain,  except  on  a  branch  where  the 
grafts  have  not  taken  :  in  that  cafe,  leave  one  or  more  of  the 
fuckers,  which  will  take  a  graft  the  fecond  year,  and  make 
good  the  deficiency.  This  was  the  whole  of  the  procefs  *. 

By  obferving  what  is  here  dated,  it  will  appear  that  the 
tree  remains  nearly  as  large  when  the  operation  is  finifhed,  as 
it  was  before  the  bufinefs  was  undertaken  ;  and  this  is  a  mod 
edential  circumdance,  as  no  part  of  the  former  vegetation  is 
lod,  which  i»  in  health  fit  to  continue  for  forming  the  new 
tree. 

It  is  worthy  of  notice,  that  when  the  vivifying  rays  of  the 
fun  have  caufed  the  fap  to  flow,  thefe  grafts  inducing  the  fluid 
through  the" pores  to  every  part  of  the  tree,  will  occafion  in- 

#  The  fyftem  fucceeds  equally  well  on  pear,  as  alfo  on  cherry 
trees,  provided  the  medication  is  ufed  to  prevent  the  cherry  tree 
from  gumming. 
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numerable  fuckers  or  fcions  to  dart  through  the  bark,  which, 
together  with  the  grafts,  give  luch  energy  to  vegetation,  that 
in  the  courfe  of  the  fummer  the  tree  will  be  actually  covered 
over  by  a  thick  foliage,  which  enforces  and  quickens  the  due 
circulation  of  fap.  Thefe,  when  combined,  fully  compel  the 
roots  to  work  for  the  general  benefit  of  the  tree. 

In  thefe  experiments  I  judged  it  proper  to  make  choice  ofThcmoft  Iux«- 
grafts  from  the  forts  of  fruits  which  were  the  mod  luxuriant  in  ^r^ru*ts  prv* 
their  growth,  or  any  new  variety,  as  defcribed  in  the  feven- 
teenth  and  eighteenth  volumes  of  the  Society's  Tranfadtions, 
by  which  means  a  greater  vigour  was  excited ;  and  if  this 
obfervation  is  attended  to,  the  pradiitioner  w  ill  clearly  perceive, 
from  the  fird  year's  growth,  that  the  grafts  would  foon  darve 
the  fuckers  which  flioot  forth  below  them,  if  they  were  differed 
to  remain*.  With  a  view  to  accomplifh  this  grand  objedt  of 
improvement,  I  gave  much  attention,  as  I  have  before  oblerved, 
to  the  general  pradiice  of  invigorating  old  trees ;  and  I  happily 
difcovered  the  error  of  the  common  mode  of  engrafting  but  a  fliort 
didance  from  the  trunk  or  body,  as  in  Fig.  1.  FI.  VIII.  There 
the  circumference  of  the  wounds  is  as  large  as  to  require  feveral 
grafts  which  cannot  firmly  unite  and  clafp  over  the  dumps, 
and  confequently  thefe  wounds  lay  a  foundation  for  after¬ 
decay.  If  that  were  not  the  cafe,  yet  it  fo  reduces  the  fize 
of  the  tree,  that  it  could  not  recover  its  former  date  in  many 
years,  and  it  is  dubious  if  it  ever  would ;  whereas,  by  the 
method  of  extreme  grafting,  as  Fig.  3,  the  tree  will  be  larger, 
in  three  or  four  years,  than  before  the  operation  was  performed. 

For  all  the  large  branches  remaining,  the  tree  has  nothing  to 
make  but  fruit-bearing  wood  ;  and  from  the  beautiful  verdure 
it  foon  acquires,  and  the  fymmetry  of  the  tree,  no  argument 
is  necedary  to  enforce  the  practice. 

j Fig.  2  wras  my  fird  experiment  about  eight  years  dnce.  The 
error  of  No.  I  was  there  a  little  amended,  and  gave  me  the 
idea  of  engrafting  at  the  extremity.  Permit  me  to  remark, 
that  thofe  done  in  my  orchards,  on  the  plan  ot  Fig.  2,  did 
not,  neither  were  they  able  to  bear  fo  many  apples  lad  fealon, 
which  was  a  bearing  year,  as  thofe  on  the  plan  ol  Fig.  3, 

» 

*  This  thought  fhould  be  kept  in  fufpence,  as  ten  years  hence 
it  may  appear  otherwife.  However,  they  will  be  valuable  trees, 
and  highly  profitable,  as  will  any  other  brought  under  the  fame 

^fyftem. 
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which  produced  me  about  two  bufhels  each  tree  of  the  finelt 
fruit  I  had  in  my  orchards,  from  the  third  fummer’s  wood  only. 
Some  engrafted  with  Ribfton  pippins  were  beautiful. 

Approbation  of  Mr.  Bucknall  vifited  me  this  fummer  for  the  exprefs  purpofe 
Mr.  Bucknail.  0f  fee]ng  my  trees ;  and  he  fays  the  manner  of  conducting  the 

fyftem  is  the  happieft  that  ever  was  conceived.  For  when  a 
tree  has  done  its  beft,  and  has  continued  to  extreme  oldage, 
juft  difpofed  to  fall  into  diflolution,  as  alfo  w'hen  this  is  the 
cafe  with  trees  in  a  ftagnated  and  barren  ftafe,  they  are  thus 
renovated,  and  may,  with  the  greateft  probability,  continue 
valuable  for  fifty  years  to  come.  I  need  not  fay,  do  not  make 
the  attempt  when  the  energy  of  growth  is  over;  that  will 
eafily  be  feen  by  the  body  and  arms,  but  more  particularly 
from  the  fize,  figure,  fhape,  and  colour  of  the  leaves,  which 
give  the  proper  indication  of  health  or  decay  in  vegetation. 

Should  the  Society  defire  it,  feveral  gentlemen  refident 
here,  will  gladly  fend  up  certificates  to  confirm  the  ftate* 
ments. 

I  remain,  Sir, 

Your  moft  obedient  fervant, 

W.  FAIRMAN. 

Millers-IJoufe  near  Sittingbourn ,  Kent , 

Feb.  9,  1802. 

CEMENT  FOR  ENGRAFTING. 

Cement  for  One  pound  of  pitch 
engrafting.  One  do.  .  .  .  rofin 

Half  do.  .  .  .  beelwax 
Qtr.  do.  .  .  .  hogflard 
Qtr.  do.  .  .  .  turpentine 

S  I  R, 

Teftimonial  of  THIS  is  to  certify  to  the  Society  for  the  Encouragement  of 
Efy  *  BUCkna  Arts,  &c.  that  William  Fairman,  of  Millers- Houfe,  Lynfted, 
Efq.  has  long  been  a  fteady  and  zealous  promoter  of  the  im¬ 
provement  of  the  ftandard  fruits  of  the  country  ;  and  that  he 
planted  one  entire  orchard,  of  fixteen  acres,  ten  years  ago. 

*  The  fyftem  of  extreme-branch  grafting,  nowr  introduced  to 

the  public,  he  has  had  in  contemplation  full  eight  yearst 
.  though  not  in  its  prefent  ftyle  of  fuccefs  and  elegance ;  for  he 
has  been  improving.  In  thofe  operated  upon  within  the  laft 

three 


To  be  boiled  up  together,  but 
not  to  be  uled  till  you  can  bear 
your  finger  in  it. 
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three  or  four  years  he  has  been  wonderfully  fuccefsful,  and  I 
am  happy  in  an  opportunity  of  adding  my  tefiimony  to  the 
advantages  lefulting  from  this  method  of  renovating  old  fruit- 
trees. 

An  idea  equal  to  the  prefent  fyfiem  could  not  have  fallen 
into  better  hands  than  thofe  of  Mr.  Fairman.  He  is  bleffed 
with  a  good  foil,  cultivates  the  land  well,  and  fteadily  attends 
to  improvement.  The  gentlemen  of  the  committee,  by  looking 
at  the  three  little  lketches  of  drawings  which  represent  the 
three  trees,  will  fee  that  Fig.  1  is  fo  amputated,  as  not  likely 
to  continue  in  health,  fo  as  again  to  form  a  good  tree ;  and 
that  Fig.  2  will  be  many  years  before,  if  ever  it  does.  But 
there  are  now  many  fine  large  trees  in  the  fiate  of  Fig.  3, 
which  have  been  engrafted  but  three  or  four  years,  and  yet; 
as  far  as  ftru&ure  goes,  are  complete  already,  and  in  two 
years  much  fine  fruit  may  be  expected. 

The  fyfiem  is  as  follows :  Make  the  trees  perfectly  clean, 
and  keep  them  as  uniformly  large  as  is  convenient. 

In  autumn,  1801,  I  fpent  fome  days  at  Lynfied,  and  feveral 
times  walked  over  the  plantations  with  Mr.  Fairman,  and  was 
very  much  pleafed  with  their  appearance. 

I  remain.  Sir, 

Your  obedient  Servant, 

THOMAS  SKIP  DYOT  BUCKNALL. 

February  22,  1802. 

Reference  to  the  Engraving  of  Mr.  Fairman’s  Method  of 
Ext  re  me*  Branch  Grafting;  Flute  VIII.  Fig.  1,  2,  3,  4. 

Figure  1.  difplays  the  old  practice,  commonly  called  cleft-* 
grafting. 

Fig.  2.  Improved  experiment  on  Fig .  1,  by  engrafting 
higher  up  the  tree. 

Fig.  3.  Shows  the  method  of  extreme-branch  grafting,  re¬ 
commended  from  experience,  by  Mr.  Fairman.  Two  grafts 
or  fcions  are  there  placed  at  the  extremity  of  each  branch  ; 
befides  which,  additional  grafts  are  inferted  in  the  fides  of  the 
branches;  as,  at  AAAAAA,  or  where  they  are  wanted  to 
form  the  tree  into  a  handlome  fhape. 

Fig.  4.  Shows  upon  a  larger  fcale  than  the  former  figures 
the  method  of  applying  the  grafts  at  the  extremity  of  the 
branches,  and  retaining  them  by  the  bafs-mat  bandage  and 
cement. 

Vql.  VI, — October,  1803,  K  Obfervatiov* 

\ 

% 


/ 
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MIARMACEUTICAL  PREPARATIONS, 

✓ 

XIV. 

Ohfercations  on  fevered  Pharmaceutical  Preparations ,  by  Cit. 
Stein  ache  r,  Druggifl  at  Paris.  Abridged  by  Citizen 
Parmentier*. 


Unguentum 

nutritum. 


The  mixture  of 
oil,  vinegar, 
and  litharge. 
Requires  car¬ 
bonic  acid, 
to  convert  the 
litharge  into 
caibonate, 
and  thicken  the 
oil. 

Too  much  vine¬ 
gar  will  pre¬ 
vent  the  com¬ 
bination. 

The  formula  of 
the  French 
pharmacopoeia 
the  beft. 


Unguentum  Nut ri turn. 

Citizen  Dubree,  an  eminent  druggift  at  Rouen,  ha» 
lately  prefenled  a  formula  for  unguentum  nutritum,  to  the 
Pharmaceutical  Society.  As  apothecaries  zealous  for  the  per¬ 
fection  of  their  art,  have  propofed  improvements  in  the  pre¬ 
paration  of  this  ointment  at  different  periods,  I  have  thought 
that  an  objeCt  to  which  the  attention  of  practitioners  has  been 
called  from  time  to  time,  notw  ilhftanding  it  is  apparently  ob- 
lolete,  deferved  a  frefli  examination  +. 

When  oil,  vinegar,  and  litharge  are  to  be  mixed  together 
into  a  homogeneous  mafs,  a  little  litharge  mutt  be  diffolved  in 
acetous  acid  X>  and  a  fufficient  quantity  of  carbonic  acid  muff 
be  introduced,  1ft.  to  convert  the  greater  part  of  the  litharge 
into  white  carbonate,  which  remains  diffufed  through  the  oil; 
2dly,  to  thicken  the  oleous  mixture,  an  effect  analogous  to  the 
thickening  of  foups  by  the  carbonic  acid,  with  which  we  were 
made  acquainted  by  Pelletier.  If  a  fufficient  quantity  of 
vinegar  to  form  a  faturated  faline  compound  be  employed,  the 
mixture  will  never  combine  perfectly.  This  theory,  founded 
on  experiment,  brings  us  back  to  the  preferibed  formula,  as  the 
beft  that  can  be  adopted,  that  which  produces  an  ointment, 
the  moft  bulky,  the  lighted,  and  the  mod  cooling  to  the  part 


Iftharge  c  'Tu¬ 
ple  ten  foluble 
in  acetous  acid, 
but  not  in  com¬ 
mon  vinegar. 
The  refiduum 
ef  the  latter. 


*  Amiales  de  Chmie ,  XLVII.  97.  (No.  139.) 

■f  Dr.  Aikin,  the  learned  editor  of  Lewis’s  Materia  Medicn, 
%  * 
fays;  “  The  unguentum  nutritum ,  made  without  heat,  though  now 

expunged  from  our  difpenlatories,  is  much  the  beft  of  the  ointments 
prepared  from  lead,  and  a  very  excellent  application  in  many  cafes. 
It  fhould  not  be  long  kept,  but  made  frefh  as  wanted.”  H. 

£  Experience  has  taught  me,  that  levigated  litharge  is  completely 
foluble  in  a  fufficient  quantity  of  acetous  acid,  but  that  the  final  re¬ 
fiduum  of  its  lolution  in  common  vinegar,  which  has  been  fuppofed 
to  be  fuperoxided  lead,  contains  only  tartrite  andmalatof  lead,  with 
a  great  deal  of  extractive  matter,  which  form  apaftewith  a  remnant 
of  the  litharge  reduced  toward  the  metallic  ftate. 


affeCted. 
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*tfle<ded.  It  fucceeds  very  well;  when  the  operator  is  endued 

with  patience,  and  works  in  a  cold  place.  It  may  be  abridged  The  procefsmay 

however,  if,  according  to  the  excellent  advice  of  Baum6,  we  ploying  a - 

employ  coagulated  oil  of  olives,  by  which  the  furfaces  of  con-  gulated  oil. 

taCt  are  increased,  and  the  introduction  of  the  air  is  facilitated. 

One  important  fa£t  with  refpeCt  to  keeping  the  preparation  is.  Warmth  fpoils 

that  at  the  temperature  of  15°  or  16°,  at  which  molt  kinds'1' 

of  fermentation  take  place,  a  portion  of  the  carbonic  acid  is 

extricated,  and  leaves  expofed  an  oxide  at  yoo>  which  becomes 

again  yellow.  It  requires  a  temperature  of  10°  to  preferve  But  it  will  keep 
/  ,  ,,  ,  well  in  the  cold. 

its  white  colour  unaltered. 

Citizen  Dubree,  and  Citizen  Grand  before  him,  propofed  The  addition  oi 

•i  .  .  .  ,  T  c  J  hog’s  lard  in¬ 

to  expedite  the  preparation  by  adding  hog  s  larcl;  but  1  hnd,  ]Ur|0US. 

that  this  addition  diminilhes  its  bulk  and  levity.  In  Germany  Different  com- 
different  compofitions  are  made  under  the  name  ot  nutrition,  ^ritum  ii/ 
as  with  vinegar  of  litharge  and  half  its  weight  of  oil  of  roles,  Germany, 
which  produce  an  ointment  as  white  as  wax,  and  of  the  con¬ 
fidence  of  a  liniment ;  with  vinegar  of  litharge  two  parts,  and 
olive  oil  three  parts,  which  yield  a  whitidi  ointment  of  a  mo¬ 
derate  confidence ;  with  two  parts  of  olive  oil,  one  part  of 
wax,  and  tw  o  parts  of  vinegar  of  litharge,  which  furnidi  an 

dintment  of  a  drm  confidence,  and  a  waxy  wrhitenefs.  But  all  All  thefe  limply 

.  .  r  i  i  -.ji  mixtures. 

thefe  compofitions  are  fimple  mixtures,  feebly  united,  by  no 
means  refembling  the  nutritum  of  the  French  (hops,  and  not 
requiring  for  their  formation  a  mutual  reaction  between  the  dif¬ 
ferent  particles  of  the  ingredients. 

CryftdUization  of  Phofphoric  Acid. 

It  is  known,  (hat  the  affinity  of  phofphoric  acid  for  water  Phofphoric  acid 
overpowers  its  force  of  crydallization ;  in  fa6t  this  fafifiant  lub-^^ 
dance  appears  commonly  in  the  form  of  a  thick  oil.  I  have  yet  cryftalliz- 
lately  obferved,  however,  that  time,  the  grand  producer  of  aD^ 
regular  cryftallizations,  effects  a  fymmetrical  combination  be¬ 
tween  its  particles. 

I  had  prepared  half  a  kilogramme  of  phofphoric  acid,  accord* 
ing  to  the  method  of  Lavoifier,  with  phofphorus  and  nitric 
acid,  both  of  them  extremely  pure.  This  acid,  freed  from 
ndrous  gas,  reduced  to  the  confidence  of  a  thick  fyrup,  and 
introduced  into  a  phial  with  a  gtafs  dopper,  had  been  ufed  at 
different  times  in  the  courfe  of  a  year,  without  exhibiting  any 
peculiar  appearance.  The  year  following  I  let  it  remain  per-Cryftah  formed 

*  K2 
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fedtly  at  reft  in  the  phial,  which  was  half  full,  and  clofely 
Theft  cryflals  flopped.  After  this  period  I  found  the  furface  of  the  fluid 
fn  thln^ lining  covcrcd  with  a  faline  cruft,  from  which  (hot  downward  prif- 
bmioat.  matic  cryftals  in  thining  laminae,  an  inch  long,  and  a  line  broad, 

diverging  from  a  centre.  I  will  notdeferibe  their  geometrical 
ftru&urc,  for  they  are  extremely  thin,  and  embedded  in  a  fluid 
too  vifeous  for  me  to  take  them  out  without  breaking.  Betides, 
they  are  ftill  increaftng ;  laminae  rife  from  the  bottom  of  the 
veflel,  which  touch  the  furface  of  the  glafs,  and  feem  pre¬ 
paring  to  intermix  with  the  ramifications  that  (hoot  down  from 
the  upper  ftratum.  The  Tides  of  the  veflel  are  the  feat  of  this 
beautiful  cry  ft  alligations  The  centre  remains  in  part  concrete 
or  fluid,  whence  it  follows,  that  if  a  very  regular  diflipation 
of  die  particles  of  the  liquid  acid  of  phofphorus  be  occaftoned 
by  repofe,  the  Tides  of  the  veflel  contribute  to  it  in  great  mea~ 
fare  by  affording  fixed  points,  to  which  the  petitions  of  affinity 
tnoft  favourable  to  cryftallization  diredt  themfelves. 


Purity  of  Phofphorus. 

Charcoal  com-  Prouft  has  informed  the  public,  that,  in  the  diftillation  of 

bines  with  phof-  ph0fp|)oru<;  a  combination  of  this  fubftance  with  the  charcoal 
phorus  during  r  '  . 

the  diftillation.  conftantly  took  place.  This  important  difeovery  extends  much 
farther  than  its  celebrated  author  has  fliewn. 

Phofphorus  pu.  Take  the  moft  brilliant  and  moft  tranfparent  phofphorus, 
w  ■  te’f  which  has  not  only  been  ftrained  through  chamois  leather,  ac- 
mefhod. 


Muftin-  Pufch- 
kin’s, 

or  Juch’s, 


cording  to  Woulfe's  method,  but  has  alfo  been  dilfolved  feveral 
times  in  nitro-muriatic  acid,  as  done  by  Count  Muffin-Pufchkin, 
or  which  has  been  treated  with  oxigenated  muriatic  acid,  after 
the  mode  of  Mr.  Juch  of  Wurkburg  ;  let  it  be  heated  gently 
ftiii  <ibe«rs marks  in  a  long  flender  tube;  red  parts  will  feparate  from  it.  Put  a 
few  grains  of  this  phofphorus,  which  is  conceived  to  be  f® 
pure,  on  a  filver  fpoon,  and  fet  fire  to  it;  a  red  trace  will  re¬ 
main.  If  the  fpoon  be  heated  in  the  dark,  the  red  trace  will 
.  be  feen  ftill  to  burn,  and  a  coal  will  remain  impregnated  with 
phofphoric  acid. 

Mr.  Juch  has  aflerted,  that  his  phofphorus  is  extremely 
pure,  becaufe  it  no  longer  becomes  black  when  heated  with 
proving  the  pu-  cauftic  alkali;  but  it  is  in  fadl  becaufe  the  phofphure  of  car- 
nty  of  phofp'no-  j)0nc  js  unalterable  by  cauftic  potafh.  According  to  the  indifput- 
able  authorily  of  Prouft,  this  re-agent  is  incapable  of  proving 

ox-gc-  the  purity  of  phofphorus.  I  confcfs,  that  heated  oxigenated 
Bated  muriatic  muriatic. 


H  '’aMrx?  with 
cauftic  alkali 
inc  :j ,  ble  of 


PHARMACEUTICAL  PREPARATIONS. 


133 

muriatic  acid  deflroys  part  of  the  carbone  of  phofphorus,  be-  ac»d  deftroys 
caufe  the  combuftible  power  of  its  oxigen  increafes  in  the  Part  car- 
ratio  of  its  elafticity  ;  but  it  produces  this  effect  only  by  burn¬ 
ing  a  proportionate  quantity  of  phofphorus.  On  the  contrary,  Cold  fepardtea 
when  it  is  cold,  and  its  oxigen  is  reduced  to  its  natural  degree  ^n^th^ate  °f 
of  elaflicity,  it  is  far  from  deftroying  the  carbone,  it  feparates 
it  in  the  hate  of  black  oxide,  and  converts  the  phofphorus  into 
white  oxide,  while  at  the  fame  time,  itfelf  returns  to  the  hate 
of  fimple  muriatic  acid.  I  have  obferved  this  fad  on  a  hick, 
of  tranfparent  phofphorus,  which  I  kept  two  years  in  a  bottle 
filled  with  pure  oxigenated  muriatic  acid,  faturated  at  the  tem¬ 
perature  of  10°.  It  is  impoflible,  therefore,  to  free  the  phol- Impoflible  to 

phoras  entirely  of  charcoal.  They  oxide,  or  are  acidified  nearly  *ree  ph‘,r  horus 
\  J  J  J  from  charcoal 

in  proportional  quantities  ;  and  though  the  proportion  of  char- completely. 

coal  may  be  diminifbed,  the  phofphorus  always  retains  fome  by 

its  power  as  a  whole.  In  fine,  1  am  obliged  to  contradict  the 

aflertion  of  an  illuhrious  maher.  Citizen  Fourcroy,  “  that  we  Miftake  of 

are  unacquainted  w  ith  any  direct  combination  between  car-  Four«°y* 

bone  and  phofphorus,  though  it  probably  exifts,”  and  to  con- 

fider  that  produd  on  which  c.hemifts  have  hitherto  bellowed 

the  name  of  pure  phofphorus,  as  a  kind  of  gangue,  from  which  Pure  phofphorus 

the  radical  phofphorus  is  difengaged  to  enter  into  a  number  of  *et  un^now,n* 

combinations,  without  our  being  capable  of  obtaining  it  in  its 

primitive  form. 

White  Oxide  of  Phofphorus . 

When  phofphorus  is  heated  in  a  Very  lohg  and  very  Mode  of  con 
(lender  glafstube,  in  a  (and-heat  of  100Q  of  the  decimal  ther-  a 

mometer,  it  is  covered  with  a  mild  light,  and  exhales  a  white  white  oxide  at  a 
vapour,  which  condenfes  in  the  upper  part  of  the  tube,  while,  nunimum* 
at  the  fame  time,  part  of  the  phofphorus,  with  excels  of 
carbone,  feparales  with  its  red  colour.  This  white  vapour, 
which  has  acquired  for  its  formation  a  flight  combuftion,  is  a 
white  oxide  of  phofphorus  at  a  minimum.  The  following  are 
fome  of  its  properties.  It  is  flocculent,  poflefled  of  coiiefion.  Some  of  its  pro- 
and  occupies  four  times  the  fpace  of  the  phofphorus  employed  perties. 
in  the  experiment.  When  it  is  dry,  it  does  not  redden  lit¬ 
mus  paper.  It  contains  caloric,  and  inflames  on  the  contact 
of  combuflible  fubftances.  It  powerfully  attracts  the  moiflure 
of  the  air,  and  is  rapidly  converted  into  phofphorus  acid.  It  white  oxide  of 

differs  greatly  from  the  white  oxide  of  phofphorus  made  by  pnaxPimum/ 

the 


m 

Its  properties. 


Regular  cryftal- 
llzatun  of  oil  of 
rofes. 


Refembles  the 
cryftals  of  fa ow, 

and  requires  ab- 
folute  reoofe. 


Tungften  not 
audihable. 


New  method  of 
obtaining  pure 
pruflic  acid. 
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tlie  long  action  of  water,  or  cold  oxigenated  muriatic  acid. 
This  appears  friable  and  pulverulent.  It  lias  loft  almofiall 
its  latent  heat.  It  is  very  little  inflammable,  and  does  not 
attrad  the  moiflure  of  the  air.  It  is  acidifiable  only  by  the 
intimate  action  of  an  oxigen  that  contains  caloric  highly  con- 
denied,  as  that  of  the  nitric  acid.  In  a  word,  it  is  pholphorus 
at  a  maximum  of  oxidation. 

Regular  Cryftallization  of  Ejfential  Oil  of  Rofes . 

Citizen  Steinacher  has  lately  obferved  this  with  atten¬ 
tion.  He  mixed  eight  kilogrammes  of  the  magna  ot  da- 
malk  rofes  ( rofes  pales )  with  fome  parts  of  water,  according 
to  the  procefs  of  Cit.  Demachy  ;  and  alter  a  day's  macera¬ 
tion  he  drew  of!'  by  diftiliation  fxteen  kilogrammes  ot  water. 
This  was  immediately  poured  into  a  large  glals  jar,  which  was 
covered  with  a  cloth,  and  left  at  reft.  In  twenty-four  hours 
he  found  the  furface  of  the  water  covered  with  an  iridefcent 
pellicle,  inlerfperfed  with  little  hexhaedrons,  very  much  re- 
fembling  the  cryflals  of  fnow,  which  the  il In llrious  Cit. 
Monge  has  defcribed.  He  informs  us,  that  a  ilight  flialyc  is 
fulficient  to  tear  the  cryftalline  gauze,  and  reduce  it  to  that 
irregular  form  of  whitifh  feales  or  laminae,  which  the  oil  ot 
rofes  commonly  afluraes. 
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Extraft  of  a  Letter  from  Dr.  Schaub  to  Mr.  Parkinson, 

dated  Caffe! ,  July  2,  1803. 

j[  AM  bufily  employed  in  the  analyfis  of  various  minerals, 
the  refults  of  which  I  fliall  communicate  to  you  in  my  next. 
I  have  noticed  among  other  things  alfo,  that  the  metal  called 
tungllen  (Wolfram  by  the  Germans)  can  only  be  obtained  at 
the  higheft  degree  of  de-oxidation,  and  that  this  metal  does 
not  belong  to  the  clafs  of  acidifiable  metals  ;  for  tungften 
cannot  be  oxidized  by  means  of  common  procefles  of  oxida¬ 
tion. 

I  have  difeovered  a  new  method  of  obtaining  prufiic  acid,  in 
a  ftate  of  abfolute  purity.  This  procefs  confifts  in  pouring  upon 
one  part  of  prufiian  blue,  half  a  part  offulphuric  acid,  diluted 

3  with 
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with  an  equal  quantity  of  water,  and  fubfequent  diftillation. 
The  pruffic  acid  pafles  over  in  the  alcohol  ;  its  odour  greatly 
refembles  the  water  of  the  lauro  cerafus. 

It  is  a  deadly  poifon  to  animals.  Perhaps  thefe  notices  may 
intereft  the  London  chemifts,  Szc.  & c. 


\ 


Annotation  by  the  Tranjlator. 

The  following  method  of  obtaining  tungflen,  I  believe  has  Richter’s 
not  been  made  known  in  this  country.  It  is  recommended  by  °^0^" 

Richter  *  a  German  chemift. — F.  A.  t tungften. 

Let  equal  parts  of  tungften  oxide  (tungftic  acid)  and  dried 
blood  be  expofed  for  tome  time  to  a  red-heat  in  a  crucible  ; 
pafs  the  black  powder  which  is  formed  into  another  (mailer 
crucible,  and  expofe  it  again  to  a  violent  heat  in  a  forge,  for 
at  lead  an  hour.  Tungften  will  then  be  found,  according  to 
this  chemilt,  in  its  metallic  ftate  in  the  crucible. 


Meteoric  Stones. 

C.  BIOT,  member  of  the  National  In hitute,  in  a  letter  to  the  Extraordinary 
French  Minifter  of  the  Interior,  dated  July  20,  1803,  gives  a  1*)eceor  and 

....  J  J  ™  fhower  of  ftones 

detailed  account  of  his  inquiries,  &c.  refpediing  a  fire  ball  in  France; 

which  exploded  in  the  neighbourhood  of  Laigle.  The  memoir 

will  be  feparately  printed. 

On  Tuefday,  April  26,  1802,  about  one  in  the  afternoon, 
the  weather  being  ferene,  there  was  obferved  from  Caen, 
Pont-Audemer,  and  the  environs  of  Alencon,  Falaife,  and 
Verneuil,  a  fiery  globe  of  a  very  brilliant  fplendour,  which 
moved  in  the  atmofphere  with  great  rapidity. 

Some  moments  after  there  wras  heard  at  Laigle,  and  in  the 
environs  of  that  city  in  the  extent  of  more  than  thirty  leagues 
in  every  dire&ion,  a  violent  explofion,  which  lafted  five  or  fix 
minutes. 

At  firft  there  were  three  or  four  reports  like  thofe  of  a  cannon, 
followed  by  a  kind  of  difeharge  which  refembled  a  firing  of 
mufketry;  after  which  there  was  heard  a  dreadful  rumbling 
like  the  beating  of  a  drum.  The  air  was  calm  and  the  Iky 
ferene,  except  a  few  clouds,  fuch  as  are  frequently  obferved. 

%  Richter  ueber  die  neuen  gegenftande  der  Chimie.  Part  I.  p.  49. 

The 
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The  noife  proceeded  from  a  fmal!  cloud  which  had  a  reft* 
angular  form,  the  larged  fide  being  in  a  dire&ion  from  cad  to 
wed.  It  appeared  motionlefs  all  the  time  that  the  phenome¬ 
non  laded.  But  the  vapour  of  which  it  was  compofed  was 
proje&ed  momentarily  from  the  different  tides  by  the  effect  of 
the  fuccelfive  explofions.  This  cloud  was  about  half  a  league 
to  the  north-north-eaft  of  the  town  of  Laigle  ;  it  was  at  a 
great  elevation  in  the  atmofphere,  for  the  inhabitants  of  two 
hamlets  a  league  didant  from  each  other  favv  it  at  the  fame 
time  above  their  heads.  In  the  whole  canton  over  which  this 
cloud  hovered,  a  hilling  noife  like  that  of  a  done  difeharged 
from  a  ding  was  heard,  and  a  multitude  of  mineral  malfes, 
exa£tly  dmilar  to  thofc  didinguilhed  by  the  name  of  meteoric 
Jlones,  were  feen  to  fall  at  the  fame  time. 

The  didrict  in  which  the  dones  fell  forms  an  elliptical  extent 
of  about  two  leagues  and  a  half  in  length  and  nearly  one  in 
breadth,  the  greated  dimenlion  being  in  a  dire&ion  from 
fouth-ead  to  north-wed,  forming  a  declination  ot  about  229, 
This  diredtion  which  the  meteor  mud  have  followed  is  exactly 
that  of  the  magnetic  meridian ;  which  is  a  remarkable  ref  tilt. 

The  larged  of  thefe  dones  fell  at  the  fouth-ead  extremity  of 
the  large  axis  of  the  elhpfe  ;  the  middle-tized  ones  fell  in  the 
centre,  and  the  fmallcd  at  the  other  extremity.  It  thereby 
appears  that  the  larged  fell  fird,  as  might  naturally  be  fup- 
pofed. 

The  larged  of  all  thofe  which  fell  weigh  17*  pounds.  The 
fmalled  he  faw  weighed  about  two  gros,  which  is  the  thou- 
fandth  part  of  the  former.  The  number  that  fell  is  certainly 
above  two  or  three  thoufand.  They  were  friable  fome  days 
after  their  fall,  and  fmelled  drongly  of  fulphur.  Their  prefent 
hardnefs  was  acquired  gradually. 


Abjlraft  of  a  Memoir  on  the  Febrifuge  Principle  of  Cinchona , 

by  Cit.  Seguin  *. 

THE  object  propofed  to  himfelf  by  the  author  in  the  tafk 
he  undertook  was,  to  point  out  the  means  of  knowing  with 
certainty  the  true  febrifuge  principle  of  cinchona,  to  dif- 
tinguidi  the  fpecies  that  contain  it  from  thofe  that  do  not,  and 
ladly  to  appreciate  its  quantity  and  quality. 

*  Bulletin  des  Sciences.  No.  VJ, 
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Hitherto  the  fight  and  taffe  have  been  the  only  teffs  of  the  Sight  and  tafte 
prefumable  qualities  of  the  peruvian  bark  of  thb  (hops  ;  but  as  of  "tht* 
thefe  have  no  precife  ffandard,  and  are  inapplicable  to  gooanefsof  feaik. 
powdered  bark,  they  very  imperfectly  indicate  the  prefence 
of  the  febrifuge  principle.  It  was  of  importance,  therefore, 
to  fubffitute  to  thefe  means,  little  better  than  illufory,  others 
not  only  capable  of  calculation,  but  likevvife  invariable.  Che¬ 
mical  re-agents  alone  can  anfwer  thefe  ends. 

In  confequence  Cit.  Seguin  began  by  ifolaling  the  refpeCtive 
properties  of  all  medicinal  fubfiances,  and  he  examined  the 
aCtion  they  exert  on  all  other  chemical  fubfiances. 

Thefe  refcarches  led  him  to  develope  very  decifive  character-  The  febrifuge 
efiics  in  the  febrifuge  principle  of  cinchona  ;  which  place  it 
in  a  perfectly  diffinCt  clafs.  The  following  are  its  characters.  ^ 

It  precipitates  the  folution  of  tan,  but  not  the  folutions  of'Its  character!, 
gelatine  and  fulphate  of  iron. 

When  cinchona  has  not  all  thefe  characters,  it  is  a  proof 
that  it  is  mixed  with  fomething  elfe,  or  that  it  does  not  contain 
the  febrifuge  principle. 

The  author  has  fubjedted  to  this  analyfis  all  the  known  Various  fpect- 
fpecies  of  cinchona,  found  among  all  the  druggifis  and  apothe-  ^jeaed^diis 
caries  of  Pans  and  Verfailles,  and  confianlly  obtained  the  teft, 
fame  refults. 

Unfortunately  thefe  refearches  have  fhown,  that  but  an 
infinitely  fmall  quantity  of  good,  unmixed  cinchona,  is  to  be  g00(j  js  t0  be 
procured  in  the  (bops;  the  greater  part  being  either  defiitute  t°uncl  in  tilc 
of  the  febrifuge  principle,  or  mixed,  or  of  a  very  inferior 
quality,  though  containing  no  mixture. 

Thefe  refults  are  of  fo  much  the  greater  importance,  be-  Efficaey  of  an- 
caufe  the  effects  of  different  kinds  of  cinchona  in  fevers  are  tionatePto  the 
only  in  proportion  to  the  greater  or  lefs  quantity  of  the  febri-  quantity  of  fe- 
fuge  principle  they  contain;  and  thofe  which  contain  none,  as 
well  as  all  the  fubfiances  that  may  be  uuixed  with  them,  are 
more  or  lefs  injurious  to  the  fyfiem. 

The  experiments  of  Cit.  Sequin  on  the  febrifuge  principle  Defe&s  of  the 

r  -  ,  1  •  ...  ,  n  r.i  1  1  r  ,  common  bark  of 

of  cinchona,  having  convinced  him  that  molt  of  the  bark,  found  tjie  ftops. 
in  the  (hops  was  injurious  or  inefficacious.,  becaufe  it  was  fpoiled 
by  keeping,  adulterated  by  mixture,  or  deprived  of  the  febri¬ 
fuge  principle  ;  he  has  endeavoured  to  obtain  a  febrifuge  prin¬ 
ciple  always  the  fame,  more  efficacious,  more  certain  in  its 
cffeCts,  more  capable  of  affimilation  with  our  fyfiem,  and  fo 

cheap,  that  there  could  be  no  temptation  to  adulterate  it. 

5  To 
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The  febrifuge 
principle  is 
gelatine. 


To  attain  this  important  objedt,  the  author  lias  inquired  what 
the  true  caufe  of  fevers,  as  of  iheir  effects,  is ;  what  the  nature 
of  the  febrifuge  principle  of  chinchoa,  and  what  its  adtion  on 
our  fyftem.  He  has  fubje&cd  to  the  adtion  of  the  re-agents 
pointed  out  for  the  febrifuge  principle  of  cinchona,  all  chemical 
and  medicinal  fubftances;  and  affured  himfelf,  whether  fuch  of 
thefe  fubftances,  as  might  contain  the  febrifuge  principle,  did 
not  contain,  at  the  fame  time,’  other  fubftances  prejudicial  to 
the  animal  economy.  Laftly,  he  had  to  cure  fevers  by  the 
help  of  thefe  remedies,  and  then  confirm  this  theory  by  re¬ 
peated  experiments.  Such  is  the  courfe  Cit.  Seguin  has 
purfued. 

The  new  febrifuge  principle,  which  he  propofes  to  fubftilute 
inftead  of  cinchona,  becaufe  it  unites  all  the  advantages  of  the 
bark,  without  any  of  its  inconveniences,  is  gelatine  in  its 
pure  ftate. 

Advantages  this  Conftdered  in  a  medical,  economical,  and  political  view', 
baik^e  °VCr  gelatine  promifes  much  greater  advantages  than  bark,  in  its 
application  to  the  cure  of  fevers.  It  occaftons  no  irritation  ; 
procures  quiet  deep  and  gentle  perfpiration  ;  keeps  the  belly 
open,  without  producing  colic  or  naufea  :  has  no  unpleafant 
flavour;  reftores  the  flrength,  and  is  digefted  even  by  the 
weakeft  ftomach,  that  would  rejedt  the  bark  as  foon  as  ad- 
miniftered. 

Difadvantages of  On  the  other  hand,  cinchona  irritates  the  fyftem,  difturbs 
the  deep,  has  a  difagreeable  tafte,  frequently  occaftons  cof- 
tivenefs,  and  is  very  indigeftible. 

In  an  economical  view,  there  is  ftill  greater  difference  be¬ 
tween  cinchona  and  gelatine;  the  price  of  the  latter  being  to 
that  of  the  former  at  moft  as  one  to  thirty-two. 

Laftly,  gelatine  is  indigenous,  cinchona  is  not  ;  and  the 
purchafe  of  the  latter  requires  us  to  fend  abroad  a  very  conft- 
derable  fum  of  money,  which  might  be  kept  at  home  by 
adopting  the  ufe  of  gelatine. 

To  this  memoir  the  author  has  fubjoined  thirty-feven  cafes, 
in  which  he  performed  a  cure  with  gelatine,  under  the  eyes  of 
fome  refpedtable  phyficians,  and  he  has  defired  a  Committee 
to  be  appointed,  to  repeat  bis  experiments,  and  report  upon 
them. 

Committee  ap-  Accordingly  Citizen  Portal,  Defeftarts,  Halle,  Fourcroy, 
mi'ne^it/eft'ecV  Berthollet,  and  Dcyeux,  have  been  nominated  for  thispurpofe. 

3  Their 


bark. 


Comparative 
cheapnefs  of 
gelatine. 


Cafes  cured  by 
it. 
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Their  experiments  are  made  at  the  School  of  Medicine,  in  a 
joom  exclufively  appropriated  to  thefe  inquiries;  already  a  which  appear  to 
great  number  of  patients  have  been  cured  ;  and  the  kCom-bc  co.llfirmed  b/ 
jnittee  will  loon  make  their  firfl  report  on  thefe  cafes. 

Query  by  a  Correfpondent  refpcSling  the  Augufiine  Earth, 

To  Mr.  NICHOLSON. 

SIR, 

WE  polfefs  many  excellent  elementary  works  on  Che-  Auguftine  earth, 
rniftry,  both  original  and  tranflations,  fueh  as  Thompfon, 

Accum,  Murray,  Henry,  Parkinfon,  La  Grange,  Green,, 

Fourcroy,  Jacquin,  &c.  but  in  none  of  thefe  authors  is  men¬ 
tioned  the  method  for  obtaining  the  new  earth,  called  Au¬ 
gufiine  ;  although  moft  of  thefe  works  have  been  publifhed  a 
confiderable  time  after  this  earth  was  made  known  by  the 
German  dilcoverer,  ProfetTor  Tromfdorf.  I  have  alio  made 
enquiry,  concerning  this  fubjedt,  of  moft  of  the  public  teachers 
of  chemiftry,  and  other  individuals,  who  ftand  high  as  che¬ 
mical  philolophers,  but  in  vain  ;  I  will  therefore  thank  you  to 
allow  thefe  lines  a  place  in  your  valuable  Journal.  Perhaps 
one  of  your  Correfpondents  will  be  kind  enough  to  favour  me 
with  the  procefs  for  obtaining  this  earth  ;  for  the  author  of 
thefe  lines  cannot  find  it  in  the  mineral  which  is  faid  to  con¬ 
tain  it;  having  purfued  the  ufual  methods  of  examining  mi¬ 
neral  fubftances  lor  that  purpofe. 

I  ••  i  *  •  ' 

I  am, 

SIR, 

Your's,  &c. 

P.  o> 


Spaniard  faid  to  refijl  high  Degrees  of  Ileat  and  Jlrong  chemical 

*  !  t  A  1  1 

Agents. 

THE  prints  of  Paris,  and  fome  of  our  own,  too  implicitly  Extraordinary 
copying  them,  have  for  fome  time  exhibited  a  ftrange  narra-  ^toVe- 

tive  of  a  young  Spaniard,  born  at  T'olofa,  and  now  23  years  fift  heat  and  cor- 
of  age,  of  whom  it  has  been  very  particularly  affirmed,  roflve  ands* 

That 
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That  though  his  fkin  exhibited  no  apfjearance  of  peculiarity, 
either  natural,  or  indicating  preparation  by  art,  yet  without 
injury,  I.  He  bathed  his  feet  tor  fix  minutes,  and  watbed 
his  hands  and  face  in  oil  heated  to  250°  of  Fahrenheit,  which 
is  38  degrees  hotter  than  boiling  water.  2.  He  did  the 
fame  with  a  folution  of  fea  fait,  heated  12  degrees  higher. 
3.  He  flood  with  his  naked  feet  upon  a  bar  of  iron  near  the 
welding,  or  at  the  white  heat  ;  he  held  the  bar  in  this  Hate  in 
his  hands,  and  rubbed  it  on  the  furface  of  his  tongue.  5.  He 
wafhed  his  mouth  with  the  ft  rouge  ft  fulphuric  and  nitric  acids, 
and  applied  the  fame  to  the  other  parts  of  his  ikin ,  with  no 
other  effect  than  that  the  nitric  acid  produced  a  yellow’  tinge  ; 
and  6.  he  remained  a  conftderable  time  in  an  oven  heated  to 
within  13  degrees  of  the  boiling  water  point. 

Though  our  reafoning  from  analogy  in  matters  of  experi¬ 
ment,  is  liable  tomiftead,  as  well  by  infufing  too  much  doubt 
as  too  much  confidence,  yet  I  ftiould  have  palled  over  tin’s 
tale  without  notice,  if  I  had  not  heard  of  it  from  very  refpedt- 
able  correfpondents.  I  fuppofe  there  may  be  fomething  ex¬ 
traordinary  in  the  degree  of  infenfibilily  of  the  fubjedt  in  ques¬ 
tion,  as  the  Inftitute  has  paid  attention  to  him  ;  but  I  under- 
ftand  that  the  ftory  is  now  told  with  great  abatements.  Citizen 
Pinel,  a  man  of  information,  and  well  known  as  an  accurate 
©bferver,  is  comnnftioned  to  report  upon  the  fame  ;  and  I  have 
no  doubt  but  his  account  will  (hew  how  much  eafier  it  is  for 
men  to  tell  falsehoods  than  to  reverfe  the  courfe  of  nature. 


Method  of  giving  Mult  Spirits  the  Flavour  of  Brandy  * 

£lavcmr  of  malt  INTO  a  quart  of  malt  fpirits  put  three  ounces  and  a  half 
faints  amended.  fine|y  powdered  charcoal,  and  four  ounces  and  a  half  of 
ground  rice.  Let  thefe  ingredients  remain  during  fifteen 
days,  only  obferving  to  ftir  them  often  :  at  the  expiration  of 
this  time,  let  the  liquor  be  ftrained,  and  it  will  be  found  to  be 
much  improved. 


Preparation  of  a  Lute  proper  for  Chemical  Operations.  By 
C.  Paysse,  Profejfar  of  Chemiftry  + 

Lute  eg„5  aRi  IN  the  preparation  of  the  oxigenated  muriatic  acid  in  the 

chalk.,  or  flaked  large  way,  the  neceftity  I  found  for  a  lite,  which,  to  the  ad* 

^me*  *  From  the  Bibliotheque  Phyflque  Economique,  No.  10.  An.  XL 

f  From  the  Annales  dc  Chirnie,  No,  137.  An,  XI. 
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vantage  of  being  cheap,  (bould  add  thofe  of  being  eafily  pre¬ 
pared  ;  of  redding  the  adion  of  the  deftruftive  vapour  of 
the  acid,  as  well  as  the  drong  heat  which  the  luted  part  is 
often  required  to  bear  ;  which  fhould  be  eafy  of  application, 
and  in  an  uniform  manner,  and  not  harden  too  quickly  ;  obliged 
me  to  make  fome  experiments  on  the  fubjeft,  the  refult  of 
which  have  been  very  falisfa&ory. 

After  making  a  great  number  of  mixtures  with  different 
fub  dances,  I  made  choice  of  the  following,  which  produced 
me  a  homogeneous  compofition,  drying  as  (lowly  as  could  be 
dedred,  extremely  hard ;  when  dry,  of  a  very  com  pad 
texture ;  and,  in  fhort,  pofleffing  all  the  properties  I  had 
dedred. 

Take  the  white  of  two  eggs,  with  their  yolks,  and  of  pow¬ 
dered  carbonate  of  lime,  or  of  quick  lime  well  flaked  in  the 
air,  about  half  the  weight  of  the  eggs ;  fpread  it  on  a  cloth* 
and  apply  it  as  a  lute. 

NOTE. 

THIS  lute,  the  compofition  of  which  is  very  fimple,  pof- 
fefles  a  degree  of  eladicity,  when  dry;  I  have  formed  veflels 
of  it,  which  are  impermeable  to  water,  and  fufceptible  of 
being  poliflied  on  the  wheel.  This  compofition  refembles  the 
fubdance  of  which  the  pipes,  called  Mecrjhaum,  are  made. 


Two  nezc  Quadrupeds.*-' 

Two^  living  Quadrupeds  have  lately  been  received  at  the  J^°e^ ^ 
Mufeum  of  Natural  Hidory  at  Paris,  which  are  entirely  un-  New  Holland, 
known  among  naturalids,  and  were  brought  to  Europe  by 
Captain  Baudin.  ProfelTor  Geodroy  (of  Egypt)  who  has  in- 
ferted  a  defeription  of  them  in  the  annals  of  the  Mufeum,, 
calls  them  Fafcolomes.  They  come  from  the  vvedern  coad  of 
New  Holland  ;  their  fur  promifes  to  be  of  fome  ufe ;  and, 
according  to  the  opinion  of  Captain  Hamelin  and  his  fuite, 
their  flefh  is  very  excellent  food.  They  are  particularly  inte- 
reding  to  naturalids  from  the  dngularity  of  their  organization. 

In  the  form  of  the  head,  the  number,  arrangement,  and  na¬ 
ture  of  tlie  teeth,  and  the  form  of  the  fore  feet  with  which 

*  Decade  Philof.  No.  51.  An,  XI. 
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they  burrow  in  the  earth,  they  refemble  the  marmot  ;  buf 
they  differ  from  them,  by  the  female  having  a  pouch  beneath' 
the  belly,  and  by  the  whole  ffrudure  of  the  organs  of  gene¬ 
ration,  in  whicli  they  are  fimilar  to  the  farique  of  Button. 
The  form  of  the  hinder  foot  is  the  fame  as  in  that  animal 
with  a  pouch  ;  the  thumb  being  diffind  from  the  other  fingers, 
and  without  a  nail  :  the  tail  is  fo  fliort,  that  it  remains  hid  be- 
below  the  hair,  which  ij'brown,  bufhy,  and  very  long.  The 
Fafcolomes  of  the  Menagerie  are  yet  young,  but  are  already 
larger  than  rabbits.  Their  temper  is  admirable  ;  they  may  be 
handled,  or  removed,  without  Ihewing  any  f)  mptoms  of  fear, 
anger,  or  uneafinefs  ;  their  movements  are  heavy  and  clumfy  ; 
they  live  under  ground,  fleep  during  the  day,  and  go  in  fearch 
of  food  at  night.  In  general  they  poffefs  but  little  energy  or 
adivily  ;  they  fcratch  themfelves  like  the  monkey,  and  they 
may  be  fed  with  bread,  milk,  roots,  and  every  fort  of 
herbage. 


Prcfervation  of  Iron  from  Buji. 

Defence  of  iron  CIT.  Cont6  has  adopted  a  method,  which  h£  finds 

from rJ^*  effectual,  for  preventing  the  oxidation  of  iron  and  fteel ; 

or,  in  popular  terms,  to  prevent  iron  and  If  eel  from  rutting. 
Jt  conlifts  in  mixing  with  fat  oil  varnifh,  at  leaft  half,  or  at 
rood  four-fifths  of  its  quantity  of  highly  rectified  fpirits  of  tur¬ 
pentine.  This  varnifli  mull  be  lightly  and  evenly  applied 
with  a  fponge  ;  after  which  the  article  is  left  to  dry  in  fome 
fituation  not  expofed  to  duff.  He  affirms,  that  articles  thus 
varnifbed  retain  their  metallic  lullre,  and  do  not  contrad  any 
fpots  of  ruff.  This  varniffi  may  alfo  be  applied  to  copper,  of 
which  it  preferves  the  polifh,  and  heightens  the  colour.  It 
may  be  employed  with  particular  advantage  to  preferve  philo- 
fophical  inffruments  from  any  change,  in  experiments  where, 
by  being  placed  in  contad  with  water,  they  are  fubjed  to 
lofe  that  polith  and  prccifion  of  form  which  conffituted  part  of 
their  value. 
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ACCOUNT  OF  NEW  BOOKS. 

Fhilofophical  Tranfaftions  of  the  Royal  Society  of  London ,  for 

the  Year  1803.  Part  I. 

The  Contents  of  this  Part  are,  1.  The  Bakerian  Ledlure, 
Obfervations  on  the  Quantity  of  horizontal  Refradlion ;  with 
a  Method  of  meafuring  the  Dip  at  Sea.  By  William  Hyde 
Wollafton,  M.  D.  F.  R.  S.  2.  A  Chemical  Analyfis  of  fome 
Calamines.  By  James  Smithfon,  Efq.  F.  R.  S.  3.  Experi¬ 
ments  on  the  Quantity  of  Gafes  abforbed  by  Water  at  different 
Temperatures  and  under  different  Preffures.  By  Mr.  William 
Henry.  4.  Experiments  and  Obfervations  on  the  various 
Alloys,  on  the  Specific  Gravity,  and  on  the  comparative  Wear 
of  Gold.  Being  the  Subdance  of  a  Report  made  to  the  PJght 
Honourable  the  Lords  of  the  Committee  of  the  Privy  Council, 
appointed  to  take  into  Conlideration  the  State  of  the  Coin  of 
this  Kingdom,  and  the  prefent  Edablifhment  and  Conftitution 
of  His  Majefty's  Mint.  By  Charles  Hatchett,  Efq.  F.  R.  S. 
5.  Obfervations  on  the  Chemical  Nature  of  the  Humour  of 
the  Eye.  By  Richard  Chenevix,  Efq,  F,  R.  S.  and  M.  R,  I.  A. 
6'.  An  Account  of  fome  Stones  faid  to  have  fallen  on  the  Earth 
in  France,  and  a  Lump  of  Native  Iron  faid  to  have  fallen  in  In¬ 
dia.  By  the  Right  Honourable  Charles  Greville,  F.  R.  S. 
7.  Obfervations  on  the  Structure  of  the  Tongue,  illuftrated  by 
Cafes  in  which  a  portion  of  that  Organ  has  been  removed  by 
Ligature.  By  Everard  Home,  Efq.  F.  R.  S.  8.  Obferva¬ 
tions  on  the  Tranbt  of  Mercury  over  the  D ifk  of  the  Sun  ;  to 
which  is  added  an  Inveftigation  of  the  Caufes  which  often 
prevent  the  proper  Adtion  of  Mirrors.  By  William  Herfchell, 
LL.  D.  F.  R.  S.  8zc.  y.  An  Account  of  fome  Experiments  and 
Obfervations  on  the  Conftituent  Parts  of  certain  Aftringent 
Vegetables;  and  on  their  Operation  in  Tanning.  By  Hum¬ 
phry  Davy,  Efq.  Profeffor  of  Chemiftry  in  the  Royal  Infti- 
tution.  10.  Appendix  to  Mr.  William  Henry's  Paper,  on  the 
Quantity  of  Gafes  abforbed  by  Water,  at  different  Tempera¬ 
ture*,  and  under  different  Preffures.* 


APPENDIX. 

Meteorological  Journal  kept  at  the  Apartments  of  the  Royal. 
Society,  by  Order  of  the  Pretident  and  Council. 

*  Our  Readers  will  obferve,  that  we  have  as  ufusd,  reprinted  in 

our  Journal  moft  of  thefe  valuable  Papers. 
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An  Effay  on  the  Lazo  of  Patents  for  new  Inventions  ;  to  which  are 
prefixed  Two  Chapters  on  the  general  Hiftory  of  Monopolies^ 
and  on  their  Introduction  and  Prog  ref's  in  England,  to  the  Tune 
of  the  Interregnum  .*  with  an  Appendix  containing  Copies  of 
the  Caveat,  Petition ,  Ohth,  and  other  Formulae,  with  an  ar¬ 
ranged  Catalogue  of  all  the  Patents  granted  from  the  1 Jl  of  Ja¬ 
nuary  1800,  to  the prefent  lime .  By  John  Dyer  Collier, 
1803.  Longman  and  Rees,  Royal  8vo. 

One  of  the  mod  obvious  expedients  for  taxing  the  indudry 
of  man  in  focia!  life,  but  at  the  fame  time  one  of  the  mod  per- 

i  #  a 

hicious,  confids  in  monopolies.  Accordingly  we  find  in  all 
governments  that  this  refource  is  more  or  lefs  adopted,  and 
trades,  manufactures,  and  various  operations,  become  confined 
to  the  excutive  power,  or  what  is  worfe,  to  the  private  fa¬ 
vourites  of  men  of  influence.  A  long  leries  of  years  have 
elapfed  fince  this  nuifance  was  aboliflied  in  our  country,  by  the 
datute  of  James,  and  the  monopolies  that  yet  remain,  are 
under  the  direct  fanCtion  of  law,  and  fo  few,  that  a  common 
obferver  w'ould  be  difpofed  to  fay  we  have  none. 

A  clafs  of  monopolies  which  ha$  confronted  the  fubjeCt  of 
a  claufe  of  exception  in  that  aCt,  confifts  in  the  foie  working 
and  making  of  new  manufactures  for  a  limited  time  under  royal 
grant,  to  the  fird  and  true  inventor  thereof.  It  has  been  a 
lubjeCt  of  difeuflion  whether  even  this  excludve  privilege  which 
is  often  made  the  indrument  of  public  deception,  and  fome- 
times  of  oppredion  by  wealthy  Individuals  to  crufh  the  indudry 
of  ingenious  men  by  expenfive  legal  procedbs  under  letters 
patent,  for  objeCts  of  public  podeflion ;  it  has  often  been  dis¬ 
puted  whether  this  excludve  privilege  be  a  benefit  or  an  evil. 
The  facts  I  think  are,  that  many  private  fortunes  are  lod,  in 
fupporting  pretended  inventors,  or  in  bringing  real  ones  into 
ed’eCt,  and  that  our  arts,  trade  and  fciences  are  greatl)  bene- 
fitted  by  this  lad  operation  :  — 

The  fubject  of  patents  and  monopolies  in  general  is  there¬ 
fore  of  great  intered  and  practical  importance,  and  I  have  no 
doubt  the  public  will  receive  this  compendium  as  a  valuable 
addition  to  their  means  of  information  refpeCting  them. 
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Experiments  and  Ohfervations  on  the  various  Alloys,  on  the  Specific 
Gravity,  and  on  the  comparative  Wear  of  Gold.  Abjlratted 
from  the  Memoir  of  Charles  Hatcheit,  Efq.  F.  K.  S. 
in  the  Pliilof.  Tranf.for  1803. 

(Concluded  from  Vol.  V.  Page  303  of  our  Journal.) 


Experiment  I. 

T WELVE  pieces  of  ftandard  gold  were  firfl  examined,  and  Lofs  of  ftandard 
,  .  J ,  c  ,  .  r  gold  by  fridhoa. 

were  placed  lo  that  fix  were  oppoted  to  tix. 

The  brafs  frame,  in  which  each  upper  piece  was  fixed, 

weighed  1604  grains;  and  it  was  found  neceflary  to  acid  to 

each  a  weight  of  lead,  equal  to  19825  grains  ;  fo  that  the 

pieces  were  rubbed  againft  each  other  under  the  prelfure  of 

19825  +  1604=21429  grains  =  3  lb.  8oz.  1 2 dts.  21  grs  *. 


*  This  weight  was  not  employed  till  repeated  trials  had  proved 
the  extreme  difficulty,  and  almoft  impoffibility,  of  producing  any 
perceptible  effiefl  with  lefs,  in  a  moderate  period  of  time;  anu, 
even  with  this  weight,  the  experiments  were  found  to  be  exeeed- 
ingly  tedious.  The  only  evil  which  refulted  from  fuch  a  prehure 
was,  that  the  comparative  wear  of  the  fine  gold  appeared  much 
more  confiderabie  than  would  have  been  the  cafe,  if  a  fmall  weight 
could  have  been  employed;  lome  obiervations  will  theiefore  be 
found  in  the  lubfequent  pages,  which  point  out  the  neceffiiy  of 
making  an  allowance  for  this  circumftance. 
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Standard  gold. 


Gold  with  iron 

©r  tin. 


18  carat  gold, 
with  copper. 


Gold  much  de- 
bafed  with  cop¬ 
per. 


Difadvantige  of 
(of  tael's  in  coin 


by  a<5tual  abrafion,  as  by  having  the  protuberant  parts  preffed 
and  rubbed  into  the  mats,  in  confequence  of  its  extreme  foft¬ 
nefs  and  dudfility .* 

2d.  That  tine  gold,  or  of  23  ear.  3}  grs.  when  rubbed 
agninll  the  various  kinds  of  alloyed  gold,  always  or  generally 
fuffers  the  greatefi  comparative  lofs. 

3d.  That  gold  reduced  to  22  carats,  or  to  ftandard,  by 
filver,  or  by  filver  and  copper,  or  merely  by  copper,  fuffers 
by  friction,  under  general  and  fimilar  circumftances,  a  fmaller 
diminution  than  the  tine  gold  abovementioned  ;  and,  with  or 
without  abrafion,  the  protuberant  parts  on  the  furfaces  of 
thefe  pieces  remain  much  more  permanent,  under  all  circum- 
ftances,  than  thofe  of  the  fine  gold.  The  difference  of  wear 
between  the  three  kinds  of  ftandard  gold  abovementioned, 
does  not  in  reality  appear  to  be  very  confiderable  ;  but,  upon 
the  whole,  the  preference  may  be  given  to  gold  alloyed  with 
a  mixture  of  filver  and  copper,  or  to  that  which  has  only 
copper  for  the  alloy. 

4lh.  That  gold  made  ftandard  partly  by  the  addition  of 
iron  or  tin,  fuftains  a  greater  lofs  by  fridtion  than  either  of  the 
three  kinds  of  ftandard  gold  above-mentioned. 

5th.  That  gold  reduced  to  18  carats  by  copper,  is  more 
liable  occafionally  to  wear,  in  a  (mall  degree,  than  the  three 
kinds  of  ftandard  gold  which  have  been  lately  mentioned, 
provided  that  the  fridtion  takes  place  between  pieces  of  equal 
quality  ;  but,  in  the  contrary  cafe,  the  principal  lofs  always 
falls  on  the  foft  or  ftandard  gold,  when  it  is  oppofed  to  gold 
of  18  carats,  which  is  confiderably  harder. 

6th.  That  gold  more  debated  than  that  of  18  carats,  fuch  as 
gold  alloyed  with  an  equal  proportion  of  copper,  fuffers  very 
confiderably  more  than  any  of  the  kinds  hitherto  mentioned, 
provided  that  the  pieces  are  of  the  fame  quality  ;  but,  on  the 
contrary,  fine  and  ftandard  gold  experience  a  very  great  lofs, 
when  expofed  to  the  adlion  of  this  debafed  gold,  while  the 
lofs  of  the  latter  is  comparatively  much  lels. 

*  This  is,  however,  of  much  coni’equence ;  for,  although  coin 
may  not  fuffer  by  a&ual  abrafion,  yet,  if  the  impreffion  made  upon 
it  can  fo  foon  be  deftroyed,  it  follows  of  courfe,  that  the  pieces  be¬ 
come  (although  ftill  allowed  to  be  current)  no  better  than  mere 
blanks,  or  fragments  of  a  bar  or  ingot. 

7  th 
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7 tli.  Tliat  the  wear  of  ftandard  filver  appears  to  be  nearly  Standard  filver. 
equal  with  that  of  fine  gold  ;  but  more  than  that  of'  gold 
made  ftandard  by  filver  or  by  copper,  and  lets  than  that  of 
gold  much  debaled  by  copper. 

8th.  That,  as  gold  which  is  not  inferior  to  ftandard  wears 
in  general  lef s  than  ftandard  filver,  fo  does  this  lad  fuffer  much 
lets  than  copper. 

The  lofs  fuftained  by  copper,  when  rubbed  againft  copper.  Copper 
is  infinitely  more  than  that  of  the  former  metals  ;  and,  when 
thefe  are  expofed  to  the  action  of  copper,  they,  as  well  as  the 
copper,  fuffer  a  very  confiderable  lofs.  This  appears  from 
the  general  refults  of  thefe  experiments,  which  prove,  that 
pieces  of  metal  which  are  the  molt  lubjedt  to  wear,  are 
thofe  which  produce  the  greateft  lofs  upon  other  pieces  of 
metal,  when  rubbed  againft  them  ;  and  it  is  remarkable,  that 
in  fuck  a  cafe,  the  lofs  does  not  always  fall  on  one  in  preference 
to  the  other  ;  fo  that  the  wear  can  only  be  confidered  in  the 
aggregate,  although  one  of  the  pieces  may  be  regarded  as  the 
principal  caufe. 

In  order,  however,  to  illuftrate  the  refults  of  the  preceding 
experiments,  as  far  as  they  concern  the  lofter  and  harder 
kinds  of  ftandard  gold,  and  to  afcertain  more  fully  the  com¬ 
parative  wear  of  fiat  and  fmooth  furfaces  with  that  of  inch  as 
were  partly  protuberant,  an  experiment  was  made,  with  two 
kinds  of  ftandard  gold:  1ft.  Gold  made  ftandard  by  fine  Gold  made 

Swedifh  copper,  which  was  very  ductile;  and,  2d.  Gold  r  e  n  T  ^  1 1  ids  of" 
made  ftandard  by  a  mixture  of  fine  Swedifh  copper  and  dollar  copper, 
copper.  This  was  as  brittle  as  was  compatible  with  rolling 
and  ftamping ;  and  was  prepared  by  melting  gold  made 
ftandard  by  fine  Swredifh  copper,  w'ith  an  equal  quantity  ot 
gold  rendered  brittle  by  the  ftandard  proportion  of  Swedifh 
dollar  copper,-  w-hich  was  mentioned  in  the  fir  ft  fedtion  of 
this  paper. 

It  may  here  be  obferved,  that  a  diftinclion  muft  be  made  Diftinftion  be- 
between  hard  and  brittle  metal.  If  a  metal  is  difpofed  to  ^tle 
crack  when  rolled,  without  requiring  any  extraordinary  force 
to  enable  it  to  pafs  the  rollers,  then  it  may  be  regarded  as 
brittle;  but,  if  it  requires  an  extraordinary  torce  to  make  it 
pafs  the  rollers,  and  is  not  difpofed  to  crack,  then  it  may  be 
confidered  as  hard. 


This 
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Very  dufVile 
and  harder  gold 
compared. 


Coin  rubbing 
again  ft  coin,  in 
ordinary  circu¬ 
lation,  iofes  but 
little. 


Experiments 
with  machine. 

No.  2. 


Different  quali¬ 
ties  ot  the  gold. 


This  experiment  proves, 

1  ft.  That  very  ductile  ftandard  gold,  when  expofed  to  the 
friction  of  gold  of  a  fimilar  quality,  luft'ers  lefs  by  abrafton  than 
gold  which  is  comparatively  brittle,  or  harder,  and  which  is 
lubjected  to  fridtion  under  the  fame  circumftances. 

2d.  That  when  foft  gold  and  brittle  or  hard  gold  rub 
againft  each  other,  the  greateft  lots  is  fuftained  by  the  foft 
gold.  And, 

3d.  That  pieces  which  have  raifed  or  erabofled  fur  faces, 
fuffer  a  greater  iofs,  under  every  circumftance,  than  thole 
which  are  fmooth  and  flat. 

The  whole  of  the  foregoing  experiments  were  made  with 
the  machine  called  No.  1  ;  and,  as  the  friction  was  conti¬ 
nued,  in  each  experiment,  during  many  days,  with  a  preffure 
upon  each  couple  of  pieces  equal  to  3  lbs.  8  oz.  12  dis.  and 
21  grs.,  and  as  (confidering  the  feverity  of  fuch  a  trial)  the 
loft  fuftained  by  the  pieces,  feparately  or  collectively,  was 
not  very  confideiable,  it  may  with  reafon  be  inferred,  that 
ftandard  gold  does  not  eafiiy  luffter  abrafton  by  the  friction  of 
metal  againft  metal,  or  of  coin  againft  coin,  clpecially  under 
the  circumftances  which  commonly  prevail  during  the  circula¬ 
tion  of  money. 

In  the  machine  No.  1,  the  pieces  of  gold  were  oppofed 
face  to  face  ;  it  now  therefore  appeared  proper,  that  the  fads 
thus  afeertained  concerning  the  wear  of  gold,  of  different 
degrees  of  duCtility,  fhoula  be  farther  examined,  and  corro¬ 
borated  by  a  different  method.  To  eff-Cl  this,  the  fecond  of 
the  machines  before  deferibed,  was  employed. 

Two  hundred  pieces  of  gold,  of  five  different  qualities, 
were  employed  in  this  experiment  ;  twenty  pieces  of  each 
kind  were  plain  and  fmooth,  the  others  were  ftamped  with 
the  die  already  mentioned.  The  two  hundred  pieces  were 
mingled,  and  were  enclofed  wftlhin  the  cubic  box. 

The  following  were  the  qualities  of  the  gold.  1.  Gold  of 
23  car.  3|  grs.  2.  Gold  made  ftandard  by  ft  1  vet.  3.  Gold 
made  ftandard  by  filver  and  copper.  4.  Gold  made  ftandard 
by  fine  Swcdifli  copper.  5.  Gold  made  ftandard  by  equal 
parts  of  fine  Swedifh  copper  and  dol.ar  copper. 

After  7  1720  revolutions  of  this  machine,  performed  in  40 
hours,  the  lofs  fuftained  was  found  to  be  as  follows  :  of  No.  1. 

the 


Their  lofs. 
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the  undamped  pieces  92,8  grs.  damped,  95,6  grs.  No.  2, 
undamped,  63,5  grs.  flam  pc  I,  fiO,  l  grs.  No.  3,  undamped, 
12  grs.  damped,  11  7  grs.  No  4,  undamped,  18  grs.  damped, 
19,2  grs.  No.  5,  undam'  1  3  grs.  damped  12,1  grt.  The 
total  weight  of  the  und  .  oped  pieces,  before  friction,  was 
13701,3  grs.  Their  tc;;i  lofs,  199,3:  the  weight  of  the 
damped,  13679,5:  : he  lofs  1 9*8,7 . 


All  the  pieces  ’p  ired  to  have  differed  more  on  the  edges  Edges  worn 
than  on  the  face  -  and  thofe  which  were  damped  had  the  im- 
predion  more  or  Ids  obhterated  or  dattened,  in  proportion  to 
their  refpe&ive  degree  of  du&ility,  or  to  the  lofs  which 
according  to  the  relult  ot  tliis  experiment,  they  had  rela¬ 
tively  fudained. 

The  different  pieces,  after  the  experiment,  had  a  curious  a  ra'kd  bead 
appearance;  for,  on  the  edges,  which  were  become  round  10Un^  ^le ed°e> 
and  polidied,  a  fmall  regular  railed  bead  or  moulding  was 
formed,  which  lurrounded  each  face,  like  a  frame  ;  and  both  the  faces  con- 
laces  were  become  more  or  lefs  concave. 

The  original  diameter  of  the  pieces  was  alfo  diminifhed.  The  diameter 
nearly  according  to  their  different  degrees  of  ductility,  and  ac-  diminilhed. 
cording  to  the  lofs  which  they  had  experienced  in  confequence 
of  the  operation. 

The  mealure  of  the  diameters  of  the  pieces,  after  the  ex¬ 
periment,  was. 

Gold  23  car.  3|grs.  eight-tenths  of  an  inch  and 

Gold  alloyed  with  lilver,  nine-tenths  of  an  inch. 

The  others  varied  little  from  nine-tenths  and  ~  ;  which 


was  lefs,  by  about  T2  of  an  inch,  than  the  original  diameter 
of  the  pieces ;  and  it  was  evident,  that  the  pieces  of  fine 
gold,  and  thofe  confiding  of  gold  alloyed  with  fbver,  being 
the  mod  ductile,  had  differed  the  greated  lots,  and  were  mod 
diminifhed  in  diameter.  Upon  the  whole,  therefore,  this  ex¬ 
periment  appears  to  corroborate  what  has  been  afferted  con¬ 
cerning  the  former,  viz.  that  loft  or  cl u <51  i I e  gold  differs  the 
greated  lols,  when  expofed  to  friction  in  contact  with  gold 
which  is  comparatively  harder.  Thefe  experiments  for  aicer- 
taining  the  effects  ariling  from  the  friction  of  coin  againd  coin 
being  gone  through,  another  feries  was  commenced  with  the 
apparatus.  No.  3,  by  means  of  which  various  pieces  were  ex-  Apparatus, 
pofed  to  the  a6tion  of  certain  powders  and  filings  of  metaJs,  No*  3* 
which  were  feparately  fprinkled  upon  the  horizontal  table. 
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Friftion  of  gold 
by  whiting, 
fand,  filings  of 
ftandard  gold, 
and  of  iron. 


General  refults. 


F’ne  gold  lofes 
its  imprefiion. 


Very  hard  gold. 

improper  for 
coin :  Why. 


The  pieces  were  properly  fixed  in  their  refpedtive  fockets 
and  frames,  and  were  placed  fo  as  to  bear  upon  the  table, 
with  or  without  additional  weights. 

The  table  was  moved  by  a  w’heel  and  pinion,  fo  calculated 
as  to  avoid  too  rapid  a  motion  ;  and  the  revolutions  were  de¬ 
noted,  as  in  the  former  experiments,  by  means  of  a  counter. 

The  table  was  covered  with  fine  powdered  whiting,  with 
fine  white  writing  fand,  with  filings  of  gold  made  ftandard  by 
copper,  and  laftly  filings  of  iron.  The  lafi  three  were  fixed 
on  the  table  by  means  of  a  folution  of  ifinglafs.  Gold  of  dif¬ 
ferent  kinds  as  before,  ftandard  filver,  and  fine  copper,  both 
ftamped  and  undamped,  were  fuhjedied  to  the  different 
trials. 

From  the  whole  of  the  preceding  experiments,  made  with 
the  three  different  machines,  viewed  and  compared  together, 
the  author  infers.  • 

1  ft.  That  when  equal  fridtion,  affified  by  a  moderate  pref- 
fure,  takes  place  between  pieces  of  coin  of  a  limilar  quality, 
abrafion  is  mofl  commonly  produced  in  an  inverfe  ratio  to  the 
dudtility. 

2d.  That  the  contrary  effect  happens,  when  pieces  of  dif¬ 
ferent  qualities  rub  againft  each  other  ;  for  then,  the  more  duc¬ 
tile  metal  is  worn  by  that  which  is  harder.* 

3d.  That  earthy  powders  and  metallic  filings  produce 
fimilar  effedts,  and  tend  to  wear  the  different  kinds  of  gold 
in  proportion  to  their  refpedtive  degrees  of  dudtility. 

Fine  gold,  being  extremely  foft  and  ductile,  fuftains  a  con- 
fiderable  lofs,  under  many  of  the  general  circum fiances  of 
friction  ;  and  as  at  all  times  it  appears  certain,  that  the  im- 
preflions  which  have  been  ftamped  upon  it  are  moft  eafily 
obliterated,  even  when  adtual  abrafion  does  not  take  place, 
there  is  much  reafon  to  conclude,  that  gold  of  fuch  extreme 
dudtility  is  not  that  which  is  the  moft  proper  to  be  formed 
into  coin. 

But  gold  of  the  oppofite  quality,  or  at  leaft  fo  hard  as  to 
be  juft  capable  of  being  rolled  and  ftamped,  feems  to  be 
equally  improper  for  the  purpofe  of  coin.  For,  even  fup- 

*  Some  experiments  made  at  Paris,  in  1790,  upon  pure  and  upon 
alloyed  filver  are  concifely  mentioned,  the  refults  of  which  appear 
to  be  nearly  the  fame  as  thofe  of  the  prelent  experiments  upon  gold. 

pofing 
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pofing  that  hard  gold  {offered,  in  every  cafe,  lefs  by  friftion 
than  that  which  is  moderately  duftile,  (which  is  not  however 
the  fa<5t,)  and  allowing  that  ftandard  gold  may,  by  a  mixed 
alloy,  be  rendered  as  hard  as  gold  reduced  by  copper  to 
18  carats,  without  changing  the  ftandard  proportion  of  gold, 
yet  it  would  be  very  difficult  always  to  make  iuch  ftandard 
gold  of  an  uniform  degree  of  hardnefs.  Moreover,  bv  fome 
experiments  which  Mr.  H.  purpofely  made  at  the  Mint,  upon  the 
rolling  and  (tamping  of  gold  of  different  qualities,  it  evidently 
appeared,  that  gold  equal  in  hardnefs  to  that  of  18  carats, 
could  not  be  employed  with  advantage;  for,  the  additional 
labour  which  was  required  for  the  rolling  and  (lamping  of 
this  hard  gold,  the  frequent  failure  in  making  the  impreffion, 
and  the  battering  and  breaking  of  the  dies,  fully  proved,  that 
the  expence  and  difficulty  attending  the  working  of  fuch 
gold,  would  by  no  means  be  compenfated  by  any  fmall  degree 
of  durability  which  it  might  poffefs  over  any  other. 

The  extremes  of  du&ility  and  of  hardnefs  being  therefore  Go,d  °f  mode- 
equally  objectionable,  it  follows  of  courfe,  that  gold  of  mo-  du<^lllty 
derate  duflility  mu  ft  be  that  which  is  the  beft  adapted  for 
coin  ;  and,  as  nothing  but  ftlver  or  copper  can  be  employed 
to  alloy  gold  which  is  intended  to  be  coined,  it  may  be  here 
obferved,  that  whatever  might  have  been  the  original  motive 
for  introducing  the  prefent  ftandard  of  22  carats,  yet  it  ap¬ 
pears,  from  the  experiments  lately  defcribed,  that  this  pro¬ 
portion  of  of  the  above-mentioned  metals,  is  (every  cir- 
cumftance  being  confidered)  the  beft,  or  at  leaft  as  good  as 
any,  which  could  have  been  chofen. 

There  is,  however,  fome  difference  in  the  quality  of  gold, 
when  alloyed  with  the  ftandard  proportion  of  ftlver,  of  ftlver 
and  copper,  and  of  copper,  which  requires  to  be  con¬ 
fidered. 

Gold  alloyed  with  one-twelfth  of  ftlver,  is  of  a  fine  but  Gold  alloyed 
pale  yellow  ;  it  is  very  dudlile  ;  it  is  eafily  rolled,  and  may  Advantages"**  ^ 
be  ftamped  without  being  annealed  ;  it  confequently  does 
not  require  to  be  blanched  ;  and,  after  the  complete  procefs 
of  coining,  the  furface  and  every  part  remains  of  an  uni¬ 
form  quality,  fo  that,  by  wear,  it  does  not  appear  of  different 
colours. 

Thefe  properties  are  certainly  much  to  be  valued  ;  but  the 
’objections  fo  this  kind  of  ftandard  gold  are. 
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Its  disadvan¬ 
tages  j 


r 


with  equal  parts 
of  filver  and 
copper  $  its  ad¬ 
vantages  j 


its  disadvan¬ 
tages  : 


alloyed  with 
topper  alone. 


Ill.  The  additional  expence  attending  the  ufe  of  filver  as 
an  alloy. 

2d.  The  extreme  pale  yellow  colour.  And, 

3d.  That,  from  its  great  duflility,  it  is  almofl  as  liable  to 
have  the  impreftions  which  have  been  made  upon  it  obliterated, 
as  thofe  w  hich  have  been  made  upon  line  gold. 

All  things  being  therefore  confidered,  gold  alloyed  only 
with  filver,  does  not  appear  to  be  fo  proper  for  coin  as  may 
at  firft  be  imagined. 

Gold  made  Itandard  by  a  mixture  of  equal  parts  of  filver 
and  copper,  is  not  fo  loft  as  gold  alloyed  only  with  filver  ; 
neither  is  it  fo  pale,  for  it  appears  to  be  lefs  removed  from  the 
colour  of  fine  gold  than  either  the  former  or  the  following 
metal. 

Gold  alloyed  with  filver  and  copper,  when  annealed,  does 
not  become  black,  but  brown  ;  and  this  colour  is  more  eafily 
removed  by  the  blanching  liquor,  or  folution  of  alum,  than 
when  the  whole  of  the  alloy  confifts  of  copper.  It  may  aifo 
be  rolled  and  damped  with  great  facility  ;  and,  under  many 
circumstances,  it  appears  to  luffer  lefs  by  friction,  than  gold 
alloyed  by  filver,  or  by  copper  alone. 

But,  after  it  has  been  fubjected  to  the  ordinary  friction 
which  muft  take  place  during  the  circulation  of  money,  it  is 
liable  to  appear  of  a  deeper  colour  in  thofe  parts  which  are 
prominent,  and  are  confequently  the  mod  expofed  to  friftion. 
This  defe£l  arifes  from  a  caule  which  will  foon  be  explained, 
but  it  cannot  be  regarded  as  an  obje£tion  of  any'  weight. 

The  lad  kind  of  ftandard  gold  which  remains  to  be  men¬ 
tioned,  is  that  which  is  alloyed  only  by  copper.  This  is  of  a 
much  deeper  colour  than  thole  which  have  been  hitherto  no¬ 
ticed,  and  it  is  dightly  harder  than  either  of  them  ;  but  ne- 
verlhelefs  it  is  very  ductile,  provided  that  the  copper  be  pure. 
It  requires  to  be  annealed,  and  then  becomes  nearly  or  quite 
black  :  which  colour  is  not  fo  eafily  removed  by  the  blanch¬ 
ing  liquor,  as  that  which  is  produced  by  the  procefs  of 
annealing,  upon  gold  alloyed  with  a  mixture  of  filver  and 
copper. 

It  differs  lefs  by  many  of  the  varieties  of  friction,  than  gold 
which  is  alloyed  with  filver  ;  but,  in  fome  cafes,  it  feems  to 
wear  rather  more  than  gold  alloyed  with  filver  and  copper  ; 
the  difference  is  not  however  very  confiderable. 


This 
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This  fort  of  dandard  gold,  as  well  as  that  which  is  alloyed 
with  filver  and  copper,  appears  commonly,  after  a  certain  de¬ 
gree  of  wear,  of  a  coppery  colour,  more  or  lefs  deep,  in  thofe 
parts  which  are  the  moll  prominent  ;  and,  when  coin  thus 
alloyed  exhibits  fuch  an  appearance,  it  is  frequently  and  vul¬ 
garly  laid  to  have  been  in  contact  with  copper  money  ;  and 
lometimes  guineas  having  this  appearance  have  been  refufed, 
upon  the  fuppofition  that  they  were  debafed.  But  the  real 
fact  is,  that  when  copper  conflitutes  part  or  the  whole  of  the 
alloy,  it  becomes  oxidized  or  calcined  upon  the  furface  of  the 
blanks,  by  the  procefs  of  annealing  ;  and  the  blackifli  cruft  of 
copper,  in  this  ftate,  mutt  then  be  removed  by  the  folution 
of  alum,  called  the  blanching  liquor.  Now  it  is  evident, 
that  after  this  operation,  the  furfaces  of  the  blanks  or  uh> 
undamped  pieces,  can  no  longer  be  regarded  as  ftandard  gold. 

For,  if  copper  alone  forms  the  alloy,  it  mud  be  diflblved  and 
feparated  from  the  furface  of  each  piece  of  coin  ;  and  the 
fame  effect  mutt  alfo  take  place,  with  refpedt  to  the  copper, 
in  the  alloy  formed  of  copper  and  filver.  So  that,  in  the 
firft  cafe,  each  piece,  when  blanched,  will  condd  of  gold 
made  dandard  by  copper,  covered  with  a  thin  coat  of  fine 
gold  ;  and,  in  the  fecond  cafe,  each  piece  will  be  compoled 
of  gold  made  dandard  by  filver  and  copper,  coated  with  gold 
alloyed  with  ^  of  diver,  or  with  half  of  the  dandard  pro¬ 
portion  of  alloy,  fuppofing  the  filver  and  copper  to  have  been 
in  equal  quantities.  As,  therefore,  the  dandard  gold  of 
which  the  pieces  confid  is  always,  more  or  lefs,  of  a 
deeper  colour  than  the  coating  or  lilin  of  the  finer  gold 
which  covers  each  piece,  it  mud  be  evident,  that  when  this 
coating  has  been  rubbed  and  removed  from  the  iaded  or  pro¬ 
minent  parts,  thefe  will  appear  of  a  very  different  and  deeper 
colour  than  the  flat  part  or  ground  of  the  coin.  The  reafon 
therefore  is  fufficiently  apparent,  why  gold  which  is  alloyed 
with  filver  only,  cannot  be  liable  to  this  blemifh. 

Upon  a  companion  of  the  different  qualities  of  the  three  Comparifon  of 
kinds  of  dandard  gold  which  have  been  lately  mentioned,  it  llie  thlte 
appears,  (dridtly  fpeakmg,)  that  gold  made  dandard  by 
filver  and  copper  is  rather  to  be  preferred  for  coin  ;  but, 
as  gold  made  dandard  by  copper  alone  is  not  very  much  in¬ 
ferior  in  its  general  properties,  it  may  be  quediom  d,  whe¬ 
ther  the  few  advantages  which  are  thus  gained,  will  corn- 

pen  fate 
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penfate  the  additional  expence  of  (he  filver  required  for  half  of 
the  alloy;  and,  indeed,  any  extraordinary  addil ion  of  filver 
appears  to  he  the  lefs  neceflary,  as  there  is  commonly  fome 
filver  in  the  gold  which  is  fent  to  the  Mint,  which,  being 
reckoned  as  part  of  the  alloy,  contributes  to  produce  thofe  be¬ 
neficial  effects  which  refult  when  filver  is  purpofely  added. 

From  a  general  view  of  the  prefect  experiments,  there  does 

not  appear  to  be  any  very  great  or  remarkable  difference  in 

the  comparative  wear  of  the  three  kinds  of  dandard  gold,  all 

of  which  fuffer  abrafion  flowly,  and  with  much  difficulty  ;  and 

(as  it  has  been  already  obferved)  the  difference  of  wear  between 

Extraordinary  the  two  lad  mentioned,  is  certainly  but  inconfiderable.  For 

Jofs  fuftamed  by  qiefe  reafons,  and  from  the  confideration  of  every  other  circum- 

our  gold  coin  not  .  . 

imputable  to  fair  dance,  it  mud  be  evident,  that  the  extraordinary  lofs  which 

wear*  the  gold  coin  of  this  kingdom  is  dated  to  havefuftained  within 

a  certain  limited  time,  cannot,  with  even  a  fliadow  of  proba¬ 
bility,  be  attributed  to  any  important  defedt  in  the  compofition 
or  quality  of  the  dandard  gold  ;  and  all  that  can  be  faid  upon 
this  fubjedt  is,  that  fome  portion  of  this  lofs  may  have  been 
caufed  by  the  rough  impreffion  and  milled  edge  now  in  ufe, 
by  which  each  piece  of  coin  acts,  and  is  acted  upon  by  the 
others,  in  the  manner  of  a  die. 

The  lofs  thus  occadoned  cannot  however  be  condderable  ;  for 
the  quality  of  the  prefent  dandard  gold  is  certainly  that  which 
is  well  adapted  to  redd  abradon,  efpecially  in  the  cafe  of  the 
friction  of  coin  againd  coin  ;  and  this  is  drongly  corroborated 
by  the  obfervations  of  bankers  and  others,  who  are  in  the  babit 
of  fending  or  receiving  large  quantities  of  gold  coin  from  any 
condderable  didance.  When  a  number  of  guineas,  rather 
loofely  packed,  have  been  long  diaken  together  by  the  motion 
of  a  coach  or  other  carriage,  the  effe6ts  of  friftion  are  obferved 
chiedy  to  fall  upon  only  a  few  of  the  pieces.  But  it  is  not  a  little 
remarkable,  that  although  thefe  are  often  reduced  nearly  or 
quite  to  the  date  of  plain  pieces  of  metal  or  blanks,  yet,  upon 
being  weighed,  they  are  found  to  have  fudained  little  or  no 
lofs;  and  from  this  it  appears,  that  the  impreffions  have  been 
obliterated,  not  by  an  actual  abradon  of  the  metal,  but  by  the 
depreffion  of  the  prominent  parts,  which  have  been  forced  into 
the  mafs,  and  become  reduced  to  a  level  with  the  ground  of  the 
coin.  Pieces  of  hard  gold  would  not  fo  eadly  fuffer  by  depref- 

4  don; 
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fion;  but  the  real  lofs  would  probably  be  greater,  they  being, 
in  the  cafe  of  the  friction  of  coin  againfl:  coin  of Timilar  quality, 
more  (ufceptible  of  abrafion. 

Upon  the  whole,  there  is  every  reafon  to  believe,  that  our 
gold  coin  fuffers  but  little  by  friction  againff  itfelf ;  and  the 
chief  caufe  of  natural  and  fair  wear  probably  arifes  from  extra¬ 
neous  and  gritty  particles,  to  the  action  of  which  the  pieces  may 
occationally  be  expofed  in  the  courfe  of  circulation.  But  (till  it 
rnuft  be  repeated,  that  the  united  effects  of  every  fpecies  of 
fridtion  to  which  they  may  be  lubjected,  fairly  and  unavoidably, 
during  circulation,  cannot  produce  any  other  wear  than  that 
which  is  extremely  gradual  and  flow,  and  fuch  as  will  by  no 
means  account  for  the  great  and  rapid  diminution  which  has 
been  obferved  in  the  gold  coin  of  this  country. 

SECTION  II. 

ON  THE  SPECIFIC  GRAVITY  OF  GOLD  WHEN  ALLOYED 

BY  VARIOUS  METALS. 

Difficulties  in  afcertaining  the  fpecific  gravities  of  bodies.  The  problem  of 

particularly  from  the  inaccuracies  of  balances,  the  application  fpecific 

1  /.  ,  ,  ^  r  i  1  •  o  •  r  ir  gravities  is  at- 

and  temperature  of  water,  and  the  porouty  ol  the  object  itlelr #  tended  with  nu- 

Metals  vary  in  their  denfity  by  caffincr  in  a  mould,  by  l'peedy  serous  diffi- 

n  v  iii-  colties. 

or  (low  cooling,  and  by  hammering. 

Hammering  and  rolling  is  an  imperfect  remedy,  and  not  ap-  Hammering, 
plicable  to  the  brittle  metals. 

The  effe6ls  of  alloys  on  the  fpecific  gravity  of  gold  are  very  Alloys  affeft 
intricate,  and  only  capable  of  being  determined  by  a  direct  vky^rgold^ery 
trial :  for  a  numerous  feries  of  experiments  clearly  proved,  not  Angularly, 
only  that  the  fpecific  gravity  of  the  compound  may  differ  from 
the  mean  of  the  component  parts,  but  that  the  effe6I  of  the 
fame  alloy,  inffead  of  being  proportionate  to  the  quantity  em¬ 
ployed,  may  differ  confiderably  from  this.  To  the  peculiar  Compound 
effects  produced  by  certain  proportions  of  fome  of  the  metals  aBoy s. 
muff  be  added  the  effects  peculiar  to  certain  compound  alloys, 
whence  arifes  an  immenfe  complicated  feries  of  alterations  in 
fpecific  gravity,  never  yet  inveftigated  by  philofophers. 

With  regard  to  the  expanfion  or  contra6tion  of  the  compound,  Expanfion  pro¬ 
little  alteration  appears  to  be  produced  by  alloying  gold  with  6°ld  bjf 

TV.  of  pure  filver,  as  it  produced  only  an  expanfion  of  0,10. 

With  copper  it  was 0,66:  with  equal  parts  of  filver  and  cop- copper  $ 

per 
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per  the  expantion  was  0,67  ;  with  iron  it  was  0,14  ;  with  iron 
and  copper  0,37.  Tin,  bifmuth,  zinc,  and  antimony,  pro¬ 
duced  a  contraction.  Lead  and  bifmuth  very  much  refemble 
each  other  in  their  effects  on  gold,  and  in  the  irregularity  of 
thefe  in  various  proportions. 

Mr.  BrifTon  has  obferved,  that  on  alloying  gold  with  of 
copper,  a  mutual  penetration  takes  place  ;  but  in  the  courle  of 
t Ixe  prefent  experiments  the  reverfe  of  this  was  found.  It  is 
probable,  therefore,  that  his  experiment  was  made  with  part 
of  a  large  bar  or  ingot ;  as  the  unequal  diffufion  of  the  alloy, 
the  quantity  of  the  metal,  and  the  nature,  form  and  pofition 
of  the  mould,  are  all  capable  of  affedling  the  fpecific  gravity. 
Thus,  when  the  mixture  is  perfect,  the  bottom  of  a  bar  cafl 
in  a  vertical  mould  will  be  of  the  greatefl  fpecific  gravity, 
owing  to  the  preffure  of  the  fuperincumbent  metal,  while  th« 
quality  of  both  ends  appears  equal  by  the  affay.  On  the  con¬ 
trary,  if  the  mixture  he  imperfect,  the  lighter  metal  flowing 
out  of  the  crucible  fir  ft,  will  render  the  bottom  of  the  bar  in¬ 
ferior  both  in  quality  and  in  fpecific  gravity,  as  was  found  bv 
experiment. 

This  unequal  diffufion  of  the  alloy  through  the  mafs,  the 
exa6t  diftribution  of  which  is  not  fo  eafy  as  may  be  imagined, 
particularly  in  large  quantities,  is  the  moft  frequent  caufe  of 
the  variation  in  the  fpecific  gravity  of  ftandard  gold.  The  dif¬ 
ficulty  has  been  confidered,  and  an  allowance  made  for  it, 
called  the  remedy  for  the  matter  of  the  mint.  Even  when 
metals  have  been  completely  mixed,  if  they  be  kept  in  fufion 
under  certain  cir^um  fiances,  a  reparation,  more  or  lefs  perfedl, 
fomelimes  takes  place.  This  feparation  appears  to  be  accord¬ 
ing  to  the  relative  affinities  and  fpecific  gravities  of  the  two 
metals,  and  is  the  toonett  elicited  when  the  metals  have  not 
been  perfectly  mixed  *. 

Betide  the  caufes  mentioned  there  is  another,  that  occafions 
variations  more  or  lefs  confiderable  in  the  fpecific  gravity  of 

*  Some  comp  >und  metals  may  perhaps  be  mere  mechanical  mix¬ 
tures  j  but  lam  inclined  to  believe,  that  by  much  the  greatefl  num¬ 
ber  are  true  chemical  combinations ;  and  confequently,  when  thefe 
laft  have  been  properly  formed,  a  feparation  of  the  component 
metals,  by  the  means  above-mentioned,  can  feldom  if  ever  be  ef¬ 
fected.  C.  H . 
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metals,  and  does  not  appear  to  have  been  noticed.  This  is  long 
continued  friction,  which  always  produced  a  diminution  in  the 
fpecific  gravity  of  the  pieces  of  metal  expofed  to  it. 

Among  the  other  lets  powerful  caufes  which  produce  fome  Rolling increafes 
alteration  in  the  fpecific  gravity  of  gold,  the  procefifes  of  rolling,  u  : 
and  of  annealing,  may  alto  be  enumerated:  for,  in  the  courfe  Annealing  di- 
of  thefe  experiments  it  appeared  that  the  fpecific  gravity  of  min‘  es  1  * 
the  bars,  &c.  was  in  a  fmall  degree  increafed  by  rolling,  and 
that  the  contrary  effed  was  produced  by  annealing. 

The  fpecific  gravity  of  gold,  23  car.  3J  grs.  fine,  when  rolled 
and  ftamped  without  being  annealed,  was  found  to  be  19,277  ; 
but,  when  the  tame  was  annealed,  the  fpecific  gravity  was 
19,231,  after  damping. 

Mr.  H.  is  however,  inclined  to  believe,  that  annealing  had  re¬ 
duced  the  fpecific  gravity  to  much  lefs  than  is  here  dated  ;  and 
that  the  fubfequent  operation  of  damping  had,  in  fome  meafure, 
compenfated  the  effeds  of  annealing.  For,  in  the  experiments 
lately  mentioned,  it  wTas  proved,  that  the  tpecific  gravity  of 
the  pieces  which  had  not  been  annealed,  was  reduced,  by  long 
continued  fridion,  from  19,277  to  19,171  ;  an  effed  furpafling 
that  which  refulted  from  annealing  by  ,060  (19,231  —  19,171 
=  ,060  ;)  and,  if  heat  was  the  caufe,  the  reverfe  might  have 
been  expeded,  inafmuch  as  the  annealing  heat  exceeded  that 
which  was  produced  by  fridion  ;  but,  as  this  was  not  the  cafe, 
he  is  induced  to  be  of  opinion,  that  the  fpecific  gravity  was 
again  increafed,  by  the  fubfequent  damping  of  the  annealed 
pieces. 

In  addition,  therefore,  to  thofe  caufes  of  variation  in  fpecific  Caufes  of  varla- 
gravity  which  are  the  immediate  confequences  of  hydrodatical  gravity  enu- 
operations,  fuch  as,  the  different  height  of  the  column  of  water,  merated. 
and  the  changes  of  temperature  to  which  it  is  expofed  during 
the  experiments,  the  following,  as  far  as  they  concern  metal¬ 
lic  fubdances,  may  be  enumerated. 

1.  Imperfedions  in  the  interior  of  the  mafs,  which  are  pro¬ 
duced  during  the  proceffes  of  melting  and  cading, 

2.  The  difference  of  denfity  in  parts  of  the  fame  mafs,  re- 
fulting  from  the  quality  and  quantity  of  the  metal,  from  the 
nature  of  the  mould,  from  the  more  or  lefs  vertical  pofition  of 
it,  and  from  the  height  of  the  column  or  bar  of  metal  which 
is  cad. 


3.  The 
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Abfolute  preci- 
fion  not  to  be 
expefted. 


Specific  gravity 
of  ftandard  gold 
of  different 
kinds. 

That  of  our 
ftandard  goid 
muft  occafion- 
ally  differ. 


3.  The  unequal  diftribution  of  the  metal,  or  metals,  employed 
as  an  alloy,  throughout  the  mafs  intended  to  be  alloyed. 

4.  The  peculiar  effe6ts  which  certain  metals  produce,  when 
ufed  tingly  or  conjointly  as  alloys,  and  which  are  very  different 
from  the  refultsof  calculation.* 

5.  Heat,  whether  produced  by  fri£tion  or  excited  in  any  other 
manner. 

As,  therefore,  the  fpecific  gravity  of  metals  is  liable  to  be  in¬ 
fluenced  by  fuch  a  variety  of  caufes,  it  is  a! mod  in  vain  to  expect 
abfolute  precifion  in  the  refults  of  experiments  made  by  different 
perfons ;  but,  at  the  fame  time,  it  may  be  obferved,  that  by 
proper  care  and  attention  to  the  above  circumftances,  a  degree 
of  accuracy  may  be  attained,  fuflicient  to  anfwer  almoft  every 
ufeful  purpofe,  although,  from  what  has  been  laid,  it  muft 
appear  improper  to  form  opinions  upon  fmall  fractional  varia¬ 
tions.  By  the  experiments  which  were  made,  with  every  poffible 
precaution,  upon  feparate  and  intire  ingots  of  gold,  reduced  to 
ftandard  by  filver,  by  filverand  copper,  and  by  copper  alone, 
when  caft  in  an  iron  mould  like  acupel,  it  appeared,  that  the 
fpecific  gravity  of  each  of  thefe  kinds  of  ftandard  gold  is  as 
follows. 

Gold  made  ftandard  by  filver  -  17,927 

Gold  made  ftandard  by  filver  and  copper  -  17,344 

Gold  made  ftandard  by  copper  -  -  -  -  17,157 

Now,  as  our  gold  coin  commonly  contains  filver  as  part  of  the 
alloy,  and  as  at  different  times  this  proportion  of  filver  muft  have 
been  various,  and  even  contiderable,  particularly  when  the  gold 
of  Portugal,  which  is  alloyed  with  filver,  was  brought  to  the 
Mint,  it  naturally  follows  that,  exclufive  of  the  many  other 
caufes  of  variation  which  have  lately  been  enumerated,  the  fpe¬ 
cific  gravity  of  our  ftandard  gold  muft  occafionally  be  different, 

*  There  can  be  no  doubt  but  that  the  effects  of  compound  alloys 
are,  in  general,  very  different  from  thofe  of  each  metal  feparately 
confidered  ;  and  that  fuch  metallic  combinations  or  compound  al¬ 
loys,  like  neutral  falts,  and  many  other  compounds,  have  peculiar 
properties,  which  aft  varioufly  upon  the  metals  to  which  thefe  com¬ 
pound  alloys  are  added.  A  great  number  of  accurate  experiments 
are,  however,  requifite  to  elucidate  a  queftion  fo  intricate. 

It  may  here  be  alfo  obferved,  that  the  peculiar  properties  of  com¬ 
pound  alloys,  prove  them  to  be  real  chemical  combinations.  C.  H. 

according 
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according  to  the  relative  proportions  of  filver  and  copper  which 
compofe  the  alloy  ;*  and,  as  the  fpecific  gravity  of  gold  made 
ftandard  by  filver  is,  in  the  ingot  call  under  the  above  circum- 
ftances,  17,927,  while  that  of  gold  made  ftandard  by  copper  is 
only  17,157,  fo,  according  to  the  relative  proportions  of  thefe 
two  metals,  when  united  in  the  alloy,  the  fpecific  gravity  of  the 
ftandard  gold  may  vary  between  the  two  extremes  of  17,927 
and  17,157,  although  the  real  quality  or  value  of  the  ftandard 
gold  remains  unchanged;  and  indeed,  when  fome allowance  is 
alfo  made  for  fmall  variations  arifing  from  other  caufes,  the 
range  of  the  different  fpecific  gravities  of  gold  made  ftandard 
by  filver  and  copper,  may  be  confidered  as  nearly  extending 
from  18  to  17. 

There  is  much  reafon  to  believe,  that  the  fpecific  gravity  of  sP^clfiG  gravit* 
fine  gold  has  been  too  highly  eftimated;  and  hence  a  notion  eftimaced  too 
has  been  too  commonly  received  in  this  country,  which  has 

...  ^  J  _  Mivraken  no- 

injurioufiy  and  unjuftly  been  believed  on  the  continent,  that  tions  injurious 

the  ftandard  gold  of  the  prefent  reign  is  inferior  to  that  of  the  Co  our  a0ln* 

reigns  preceding  it.  But  the  real  fad  is  precifely  the  reverie  Our  old  coin  not 

If  a  few  of  the  old  coins  have  proved  better  than  ftandard,  they  s°od  as 

were  much  inferior  in  the  aggregate. 


II. 

A  Memoir  on  the  Appearance  of  Spectres  or  Phantoms  occafioned 
bp  Difeafe ,  with  Pfpchological  Remarks.  Read  bp  Nicolai 
to  the  Ropal  Societp  of  Berlin ,  on  the  28th  of  Februarp,  1799. 

Philosophers  divide  the  human  being  into  body  and  On  the  philofo- 
mind,  becaufe  the  numerous  and  diftind  obtervations  we  make  body 

on  ourfelves  oblige  us  to  confider  man  particularly,  as  well  in  andmind. 
refped  to  his  corporeal  as  his  mental  functions.  Other  philofo- 
phers  have  fuppofed  that  this  fubjed  might  be  treated  with 
greater  perfpicuity  by  confidering  man  as  compofed  ol  body, 
foul,  and  mind.  There  can  be  no  doubt  but  that  thefe,  and 
even  more  divifions  might  be  invented.  Such  philolophers, 

*  The  firft  guineas  which  were  coined,  or  thefe  of  Charles  II. 
and  James  II.  were  generally  alloyed  with  ftandard  filver;  but  the 
coins  of  the  fublequent  reigns  have  been  alloyed  with  copper,  added 
to  compenfate  the  deficiency  of  alloy,  or  of  filver  in  the  gold. 

Vol.  VI.— November,  1803.  M  bow- 
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however,  have  by  no  means  conficlercd  that  arbitrary  fydematic 
divitions,  do  not  conditute  an  inveftigation  of  nature,  and  that 
philofophy  often  becomes  more  uncertain  the  more  precifely 
we  endeavour  to  didinguifh  and  feparatc  what  nature  has 
clofely  united.  Sub-divifions  in  fpeculation  feem  as  necelfary 
as  fences  in  fields,  both  are  in  them  (elves  unprodu&ive,  and 
the  more  they  are  multiplied  and  extended  the  greater  is  the 
diminution  of  the  fertility. 

For  my  part,  I  will  confefs,  that  I  do  not  know  where  the 
corporeal  effence  in  man  ceafes,  or  where  the  mental  begins ; 
though  I  admit  of  the  didimdion,  becaufe  the  extreme  differ¬ 
ences  can  be  clearly  perceived.  If  we  divide  man  into  three 
parts,  we  fhall  be  far  from  removing  the  difficulties,  as  we 
fhould  be  were  we  even  to  follow  thofe  modern  philofophers, 
who  regard  the  thinking  fubje<5t  alone  as  the  real  Being  [Ego,) 
and  confider  all  external  appearances  as  confined  to  the  ideas 
of  confcious  beings.  The  greated  and  mod  peculiar  difficul¬ 
ties  in  the  philofophic  knowledge  of  the  human  fubje£t  confifts 
in  this,  that  we  have  never  yet  been  able  clearly  and  didin&Iy 
to  afeertain  the  internal  affociation  of  thofe  ftriking  differences 
which  we  obferve  in  our  being.  Neither  the  mod  fubtil  phy- 
dology  nor  the  fined  fpeculative  philofophy,  have  yet  been  able 
to  explain  the  union  of  thought  and  phyfical  operations.  We  may 
indeed  doubt  whether  the  labours  of  our  German  philofophers, 
though  founded  jointly  upon  modern  fpeculation  and  modern 
chemidry,  will  be  attended  with  any  greater  fuccefs.  Extreme 
caution  is  mod  undoubtedly  requifite  to  prevent  our  becoming 
too  intimately  and  habitually  acquainted  with  certain  hypothe¬ 
tical  notions  refpedling  things  really  unknown,  fo  as  to  midake 
them  for  truths  and  deduce  erroneous  conclufions. 

It  is  much  to  be  feared  that  the  hypothefes  and  podulates  of 
fpeculation  will  be  of  little  value  in  this  cafe ;  though  to  us  they 
may  feem  very  confident  and  clear,  while  we  regard  them  only 
in  a  certain  point  of  view.  An  attention  to  experimental  proof 
may  bring  us  nearer  to  our  aim,  though  its  perfeft  accomplifh- 
ment  will  perhaps  never  be  within  the  reach  of  human  invedi- 
gation.  Experiments  or  fafts  may  {hew  the  corporeal  as  well 
as  the  mental  functions  in  feveral  lights,  and  in  fuch  as  we 
never  can  perceive  by  mere  fpeculation. 

Though  it  is  truly  laid  that  the  fird  principles  of  nature  are 
placed  beyond  our  reach,  yet  an  endeavour  to  penetrate  into 

the 
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the  interior  of  nature  will  always  prove  beneficial  to  the  hu¬ 
man  mind  ;  as  long  as  we  do  not  prefume  to  have  completely 
inveftigated  the  fubjed;  but  continue  our  exertions  by  uniting 
the  obfervations  of  fafts  with  deliberate  reafoning. 

Since  men  have  forgotten  that  what  philofophy  h  as  fepa-  Thehypothcfis 
rated  is  not  on  that  account  feparated  in  nature,  and  (nice  from  of.  and, 

1  mind  has  led  to 

the  earlieft  ages,  the  mind  and  body  of  man  have  been  confi-  many  difquifi- 

dered  as  if  diflin£t  from  each  other,  numberlefs  queftions  have  tion^s  refpedting 
arifen  which  have  given  room  for  much  controverfy,  without  ®pirits# 
having  met  with  any  fatisfaftory  anfwer.  For  example  :  Whe¬ 
ther  after  the  diffolution  of  the  body,  the  fpirit  (or  mind)  con¬ 
tinues  to  exifl;  without  the  body?  Whether  the  fpirit  can  act 
wdthout  the  body,  and  in  what  manner  ?  And  laflly,  it  is  alfo 
a  queftion,  Whether,  as  we  confider  a  difembodied  fpirit  not 
only  in  a  ttate  of  feparate  continual  exigence,  but  alfo  in  a 
flate  of  continual  exigence  and  continual  action  amongfi  us,  a 
mere  fpirit  and  its  actions  canjnot  become  perceptible  to  our 
lenfes? — Whether  the  figure  of  a  fpirit  (and  in  particular  that 
of  a  deceafed  perfon)  may  not  be  feen  ?  and,  Whether  a  found 
proceeding  from  it  may  not  a  fife  61  the  ear  ot  the  living  ?  All 
the  knowledge  ufually  conlidered  as  pofifible  to  be  had  ot  a  de¬ 
parted  fpirit  is  confined  to  feeing  and  hearing;  for  as  far  as 
my  information  extends,  the  devil  is  the  only  fpirit  that  enjoys 
the  privilege  of  affecting  the  fenfe  ot  fmell  at  his  departure. 

We  have  lefs  motive  for  difputing  about  the  abfolute  Why  the  nar-^ 
poffibility  of  feeing  a  fpirit,  becaufe  the  idea  of  a  ipirit  is  fo  ge-* 1 

indiftinft  and  vague,  and  becaufe  the  words  fpirit  and  body  in  nerally  con- 
confidering  man,  do  in  reality  indicate  mere  relative  notions.  be  un' 

It  is  incontinent  with  every  known  law  of  nature  to  fuppofe 
that  thofe  terms  of  relation  adopted  by  us  folely  for  the  purpofe 
of  inveftigating  the  nature  of  man  do  themfelves  poflefs  an^ 
feparate  and  independent  exigence.  This  argument  caufes  a 
fufpicion  of  deceit  or  impofition  always  to  attach  to  narratives 
of  the  apparitions  of  difembodied  fpirits.  But  thofe  who  aie 
inclined  to  fee  and  hear  fpirits,  are  not  fatisfied  with  this  fum- 
mary  folution  ;  they  appeal  to  experience,  againft  which  no 
maxim  a  priori  can  hold.  This  only  is  required,  that  tne  ex¬ 
perience  muff  be  true  and  well  attefted. 

Individuals  who  pretend  to  have  feen  and  heard  fpirits  are  But  the  delations 

not  to  be  perfuaded  that  their  apparitions  were  limply  the  crea-  or  dlfeafe  wdl 
tures  of  their  fenfes.  You  may  tell  them  of  the  impofitions  deferve  to  be  in- 

M  2  that  veftjgated’ 
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that  arc  frequently  pra£tifed,  and  the  fallacy  which  may  lead  us 
to  take  a  fpirit  of  our  imagination  by  moon-light  for  a  corpfe. 
We  are  generally  advifed  to  feize  the  ghods,  in  which  cafe 
it  is  often  found  that  they  are  of  a  very  corporeal  nature. — 
An  appeal  is  aifo  made  to  f elf-deception,  becaufe  many  perfons 
believe  they  actually  fee  and  hear  where  nothing  is  either  to 
be  feen  or  heard.  No  reafonable  man,  I  think,  will  ever  deny 
the  poffibility  of  our  being  fometimes  deceived  in  this  man¬ 
ner  by  our  fancy,  if  he  is  in  any  degree  acquainted  with  the 
nature  of  its  operations.  Neverthelefs,  the  lovers  of  the 
marvellous  will  give  no  credit  to  thefe  objections,  whenever 
they  are  difpofed  to  confider  the  phantoms  of  imagination  as 
realities.  We  cannot  therefore  fufficiently  collect  and  authen¬ 
ticate  fuch  proofs  as  (hew  how  eadly  we  are  milled;  and  with 
vvhatdelufive  facility  the  imagination  can  exhibit,  not  only  to  de¬ 
ranged  perfons,  but  alfo  to  thofe  who  are  in  the  perfeCt  ufe  of 
their  fenfes,  fuch  forms  as  are  fcarcely  to  be  d i ft ingu idled  from 
real  objeCts. 

Striking  in-  j  niyfelf  have  experienced  an  indance  of  this,  which  not 

ritionVfecnby  *  onb'  *n  a  psychological,  but  alfo  in  a  medical  point  of  view  ap- 
the  author.  pears  to  me  of  the  utmod  importance.  I  faw,  in  the  full  ufe 
of  my  fenfes,  and  (after  I  had  got  the  better  of  the  fright  which 
at  drd  feized  me,  and  the  difagreeable  fenfation  which  it 
caufed)  even  in  the  greated  compofure  of  mind,  for  almod 
two  months  condantly,  and  involuntarily,  a  number  of  human 
and  other  apparitions; — nay,  I  even  heard  their  voices; — yet 
after  all,  this  was  nothing  but  the  confequence  of  nervous  de¬ 
bility,  or  irritation,  or  fome  unufual  date  of  the  animal  fydem. 

The  publication  of  the  cafe  in  the  journal  of  Practical  Me¬ 
dicine,  by  ProfeObr  Hufeland  of  Jena,  is  the  caufe  of  my  now 
communicating  it  to  the  Academy.  When  I  had  the  pleafure 
of  fpending  a  few  happy  days  with  that  gentleman  lad  fummer, 
at  Pyrmont,  I  related  to  him  this  curious  incident. 

Narrative  and  But  as  it  is  probable  he  might  not  didinCtly  remember  that 
arKlappaPeC~  which  I  had  told  altogether  accidentally,  perhaps  indeed  not 
ritions.  very  circumdantially,  fome  condderable  errors  have  been  ad¬ 

mitted  into  his  narrative.  In  fuch  a  cafe,  however,  it  is  more 
neceflary  than  in  any  other,  to  obferve  every  thing  with 
accuracy,  and  to  relate  it  with  fidelity  and  didinctnefs.  I 
fnall  therefore  pafs  over  nothing  which  I  remember  with  any 
degree  of  certainty.  Several  incidents  conne&ed  with  the  ap¬ 
paritions 
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paritions  feem  to  me  of  great  importance;  though  we  might  Narrative  and 
be  apt  to  regard  them  in  a  fecondary  point  of  view;  for  we  remarks  on 
cannot  determine  of  what  confequence  even  a  circumdance  of^cedbv  nervous 
the  moli  trivial  nature  may  be,  if  at  any  future  period  (in  cafe  indifpofition. 
more  experiments  of  a  like  nature  are  afcertained)  fome  fuppo- 
iitionsor  conclufions  can  be  made  refpedting  the  origin  of  fuch 
phantoms,  or  on  fome  law  of  the  alfociation  of  ideas  accord¬ 
ing  to  which  they  are  modified  or  follow  one  another. 

I  was  alfo,  which  is  feldotn  the  cafe,  in  a  fituation  to  make 
oblervations  on  myfelf.  I  took  down  therefore  in  a  few  words 
what  was  mod  important,  and  recounted  it  immediately  to  fe- 
veral  perfons.  My  memory,  which  is  extremely  retentive,  has 
befides  treafured  up  the  mod  minute  circumffances  ;  the  more 
on  that  account,  as  this  dory  has  very  often  proved  the  fubje<5l 
of  my  impartial  confideration,  not  only  with  regard  to  my  own 
particular  fituation,  but  alfo  in  refpedl  to  its  many  pfychologi- 
cal  confequences.  Its  truth  will,  I  hope,  require  no  further 
affu ranee  on  my  part,  fince  a  member  of  this  academy  (Mr. 

Selle)  is  an  unexceptionable  witnefs  of  it,  having,  as  my  phy- 
fician,  received  a  daily  account  of  all  that  happened  to  me. 

It  would  be  extremely  improper  in  an  affembly  like  the  pre- 
fent  to  fpeak  much  of  myfelf;  it  can  only  be  excufable  in  this 
particular  cafe,  where  it  ferves  to  throw  greater  light  on  fei- 
entific  inveftigation.  I  mud  requed  permidion  therefore  to 
notice  feveral  particulars  of  my  fituation  previous  to  my  feeing 
the  phantoms,  as  thofe  incidents  may  have  greatly  affected  the 
date  of  my  body  and  mind  during  that  time. 

In  the  lad  ten  months  of  the  year  1790,  I  underwent  feveral 
very  fevere  trials,  which  greatly  agitated  me.  From  the  month 
of  September  in  particular,  repeated  fhocks  of  misfortune 
had  befallen  me,  which  produced  the  deeped  forrow.  It  had 
been  ufual  for  me  to  lofe  blood  by  venefection  twice  a  year. 

This  was  done  once  on  the  9th  of  July  1790,  but  towards  the 
clofe  of  the  year  it  was  omitted.  In  1783  I  had  been  fuddenly 
feized  with  a  violent  giddinefs,  which  the  phyfician  imputed 
to  an  obftruclion  in  the  fmall  mufcles  of  the  abdomen ,  proceed¬ 
ing  from  too  intenfe  an  application  to  ltudy,  and  my  fedentary 
manner  of  life  for  many  years.  Thefe  complaints  were  re¬ 
moved  by  a  three  years  cure,  and  the  rigid  obfervance  of  a 
drict  diet  during  that  time.  In  the  fird  dage  of  the  malady 
the  application  of  leeches  to  theemw  had  been  particularly  ef- 

fe&ive. 
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Narrative  and  feftive,  and  this  remedy  I  had  from  that  time  regularly  ap- 
rtma-ks  on  plied  twice  or  thrice  a  year,  whenever  I  felt  congeftion  in  the 
duced by  nervous  head.  It  was  on  the  1ft  of  March  1790  that  the  leeches  had 
indifpofition.  been  Iaft applied;  the  bleeding  therefore  and  the  clearing  ot 
the  minuter  blood-veffels  by  leeches  had,  in  1790  been  Iefs  fre¬ 
quently  obferved  than  ufual.  A  circumftance  too  that  could 
not  tend  to  benefit  my  deplorable  fituation  was,  that  from  Sep¬ 
tember  I  had  been  continually  engaged  in  bufinefs  which  re¬ 
quired  the  fevereft  exertion,  and  which,  from  frequent  inter¬ 
ruptions,  was  rendered  ftill  more  burthenfome  and  diftrefting. 

In  the  firft  two  months  of  the  year  1791,  I  was  much  af- 
fedled  in  my  mind  by  feveral  incidents  of  a  very  difagreeable 
nature;  and  on  the  24-th  of  February  a  circumftance  occurred 
which  irritated  me  extremely.  At  ten  o’clock  in  the  forenoon 
my  wife  and  another  perfon  came  to  confole  me;  I  was  in  a 
violent  perturbation  of  mind,  owing  to  a  feries  of  incidents 
which  had  altogether  wounded  my  moral  feelings,  and  from 
which  I  faw  no  poftibility  of  relief;  when  fuddenly  I  ob¬ 
ferved  at  the  diftance  of  ten  paces  from  me  a  figure, — the  fi¬ 
gure  of  a  deceafed  perfon.  I  pointed  at  it,  and  alked  my  wife 
whether  fhe  did  not  fee  it.  She  faw  nothing,  but  being  much 
alarmed,  endeavoured  to  eompofe  me,  and  fent  for  the  phyfi- 
cian.  The  figure  remained  fome  feven  or  eight  minutes,  and 
at  length  I  became  a  little  more  calm  ;  and  as  I  was  extremely 
exhaufted,  I  foon  afterwards  fell  into  a  troubled  kind  of  flum- 
ber,  which  lafted  for  half  an  hour.  The  vifion  was  afcribed 
to  the  great  agitation  of  mind  in  which  I  had  been,  and  it  w'as 
fuppofed  I  lliould  have  nothing  more  to  apprehend  from  that 
caufe;  but  the  violent  affection  had  put  my  nerves  into  fome 
unnatural  ftate,  from  this  arofe  further  confequences,  which 
require  a  more  detailed  defcription. 

In  the  afternoon,  a  little  after  four  o’clock,  the  figure  which 
I  had  feen  in  the  morning  again  appeared.  I  was  alone  when 
th is  happened ;  a  circumftance  which,  as  may  be  eafi  Iy  conceived, 
could  not  be  very  agreeable.  I  w'ent  therefore  to  the  apart¬ 
ment  of  my  wife,  to  whom  I  related  it.  But  thither  alfo  the 
figure  purfued  me.  Sometimes  it  was  prefent,  fometimes  it 
vanilhed,  but  it  was  always  the  fame  ftanding  figure.  A  little 
after  fix  o’clock  feveral  ftalking  figures  alfo  appeared;  but  they 
had  no  connexion  with  the  ftanding  figure.  I  can  aftign  no 
other  reafon  lor  this  apparition  than  that,  though  much  more 

compofed 
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compofed  in  my  mind,  I  had  not  been  able  To  Toon  entirely  to  Narrative  and 
forget  the  caufe  of  fuch  deep  and  difirefiing  vexation,  and  had  remarks  on 

reflected  on  the  confequences  of  it,  in  order,  if  poflible,  to  duc^i  b> nervous 
avoid  them;  and  that  this  happened  three  hoars  after  dinner,  imagination, 
at  the  time  when*the  digeftion  juft  begins. 

At  length  I  became  more  compofed  with  refpe£t  to  the  dif- 
agreeable  incident  which  had  given  rife  to  the  firfi  apparition; 
but  though  I  had  ufed  very  excellent  medicines,  and  found  my- 
felf  in  other  refpects  perfectly  well,  yet  the  apparitions  did 
not  diminifh,  but  on  the  contrary  rather  encreafed  in  number, 
and  were  transformed  in  the  moft  extraordinary  manner. 

After  I  had  recovered  from  the  firfi  imprefiion  of  terror,  I 
never  felt  myfelf  particularly  agitated  by  thefe  apparitions,  as 
I  confidered  them  to  be  what  they  really  were,  the  extraordi¬ 
nary  confequences  of  indifpofition;  on  the  contrary,  I  endea¬ 
voured  as  much  as  poflible  to  preferve  my  compofure  of  mind, 
that  I  might  remain  difiin&ly  confcious  of  what  pafled  within 
me.  I  obferved  thefe  phantoms  with  great  accuracy,  and  very 
often  refle&ed  on  my  previous  thoughts,  with  a  view  to  difeover 
fome  law  in  the  affociation  of  ideas,  by  which  exa&iy  thefe  or 
other  figures  might  prefent  themfelves  to  the  imagination  — 

Sometimes  I  thought  I  had  made  a  difeovery,  efpecially  in  the 
latter  period  of  my  vifions;  but  on  the  whole  I  could  trace  no 
connexion  which  the  various  figures  that  thus  appeared  and 
dilappeared  to  my  fight  had,  either  with  my  date  of  mind,  or 
with  my  employment,  and  the  other  thoughts  which  engaged 
my  attention.  After  frequent  accurate  obfervations  on  the 
fubjetf,  having  fairly  proved  and  maturely  confidered  it,  I 
could  form  no  other  conclufion  on  the  caufe  and  confequence 
of  fuch  apparitions  than  that,  when  the  nervous  fyfiem  is  weak 
and  at  the  fame  time  too  much  excited,  or  rather  deranged, 
fimilar  figures  may  appear  in  fuch  a  manner  as  if  they  were  ac¬ 
tually  feen  and  heard ;  for  thefe  vifions  in  my  cafe  were  not  the 
confequence  of  any  known  law  of  reafon,  of  the  imagination, 
or  of  the  otherwife  ufual  affociation  of  ideas;  and  fuch  alfo  is 
the  cafe  with  other  men,  as  far  as  we  can  reafon  from  the  few 
examples  we  know. 

The  origin  of  the  individual  pi&ures  which  prefent 
themfelves  to  us,  muft  undoubtedly  be  fought  for  in  the 
firu&ure  of  that  organization  by  which  we  think;  but  this  will 

always. 
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always  remain  no  lefs  inexplicable  to  as  than  the  origin  of 
thofe  powersby  which  confcioufnefs  and  fancy  are  made  to  exifi. 

The  figure  of  the  deceafed  perfon  never  appeared  to  me 
after  the  firfi  dreadful  day ;  but  feveral  other  figures  fhewed 
themfelves  afterwards  very  difiinftly;  fometimes  fuch  as  I 
knew,  moftly,  however,  of  perfons  I  did  not  know,  and 
amongfi  thofe  known  to  me,  were  the  femblances  of  both 
living  and  deceafed  perfons,  but  mofily  the  former:  and  I  made 
the  obfervation  that  acquaintance  with  whom  I  daily  converfed 
never  appeared  to  me  as  phantafms;  it  was  always  fuch  as 
were  at  a  difiance.  When  thefe  apparitions  had  continued 
fome  weeks,  and  I  could  regard  them  with  the  greateft  com- 
pofure,  I  afterwards  endeavoured,  at  my  own  pleafure  to  call 
forth  phantoms  of  feveral  acquaintance,  wrhom  I  for  that  rea- 
fon  reprefented  to  my  imagination  in  the  moft  lively  manner, 
but  in  vain. — For  however  accurately  I  pictured  to  my  mind 
the  figures  of  fuch  perfons,  I  never  once  could  fucceed  in  my 
defire  of  feeingthem  externally;  though  I  had  fome  fiiort  time 
before  feen  them  as  phantoms,  and  they  had  perhaps  after¬ 
wards  unexpectedly  prefented  themfelves  to  me  in  the  fame 
manner.  The  phantafms  appeared  to  me  in  every  cafe  invo¬ 
luntarily,  as  if  they  had  been  prefented  externally,  like  the 
phenomena  in  nature,  though  they  certainly  had  their  origin 
internally;  and  at  the  fame  time  I  was  always  able  to  difiin- 
guifh  with  the  greatefi  precifion  phantafms  from  phenomena. 
Indeed,  I  never  once  erred  in  this,  as  I  was  in  general  per¬ 
fectly  calm  and  felf-colIeCted  on  the  occafion.  I  knew  ex¬ 
tremely  well,  w  hen  it  only  appeared  to  me  that  the  door  was 
opened,  and  a  phantom  entered,  and  when  the  door  really 
was  opened  and  any  perfon  came  in. 

It  is  alfo  to  be  noted,  that  thefe  figures  appeared  to  me  at 
all  times,  and  under  the  mofi  different  circumfiances,  equally 
difiinCt  and  clear.  Whether  I  was  alone,  or  in  company, 
by  broad  day-light  equally  as  in  the  night  time,  in  my  own  as 
well  as  in  m  >  neighbour’s  houfe  ;  yet  when  I  was  at  ano¬ 
ther  perfon’s  houfe,  they  were  lefs  frequent,  and  when  I 
walked  the  public  fireet  they  very  feldom  appeared.  When 
I  thut  my  eyes  fometimes  the  figures  difappeared,  fometimes 
they  remained  even  after  I  had  clofed  them.  If  they  vaniflied 
in  '.he  former  cafe,  on  opening  my  eyes  again,  nearly  the 
fame  figures  appeared  which  I  had  feen  before. 


I  fome- 
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I  fometimes  converfed  with  my  phyfician  and  my  wife,  con-  Narrative  and 

cerning  the  phantafms  which  at  the  time  hovered  around  me  ;  *emarks  on 
-  .  ,  .  .  lpedtres  pro- 

ror  in  general  the  forms  appeared  oftener  in  motion  than  at  duced  by  nervous 
reft.  They  did  not  always  continue  prefent — they  frequently  indifpofition. 
left  me  altogether,  and  again  appeared  for  a  thort  or  longer 
fpace  of  time,  ftngly  or  more  at  once ;  but,  in  genera!,  fe- 
veral  appeared  together.  For  the  moft  part  I  faw  human 
figures  of  both  fexes  ;  they  commonly  palled  to  and  fro  as  if 
they  had  no  connection  with  each  other,  like  people  at  a  fair 
where  all  is  buftle;  fometimes  they  appeared  to  have  bufinefs 
with  one  another.  Once  or  twice  I  faw  amongft  them  per- 
fons  on  horfeback,  and  dogs  and  birds ;  thefe  figures  ail  ap¬ 
peared  to  me  in  their  natural  fize,  as  diftinctly  as  if  they 
had  exifted  in  real  life,  with  the  feveral  tints  on  the  unco¬ 
vered  parts  of  the  body,  and  with  all  the  different  kinds  and 
colours  of  clothes.  But  I  think,  however,  that  the  colours 
were  fomewhat  paler  than  they  are  in  nature. 

None  of  the  figures  had  any  diftinguifhing  charaCleriftick, 
they  were  neither  terrible,  ludicrous,  nor  repulfive  ;  moft  of 
them  were  ordinary  in  their  appearance, — fome  were  even 
agreeable. 

On  the  whole,  the  longer  I  continued  in  this  ftate,  the 
more  did  the  number  of  phantafms  encreafe,  and  the  appa¬ 
ritions  became  more  frequent.  About  four  weeks  afterwards 
I  began  to  hear  them  fpeak  :  fometimes  the  phantafms  fpoke 
with  one  another  ;  but  for  the  moft  part  they  addreffed  them- 
felves  to  me  :  thefe  fpeeches  were  in  general  fhort,  and  never 
contained  any  thing  difagreeable.  Intelligent  and  refpeCted 
friends  often  appeared  to  me,  who  endeavoured  to  confole  me 
in  my  grief,  which  ftill  left  deep  traces  on  my  mind.  This 
fpeaking  I  heard  moft  frequently  when  I  was  alone  :  though 
I  fometimes  heard  it  in  company,  intermixed  with  the  con- 
verfation  of  real  perfons ;  frequently  in  fingle  phrafes  only, 
but  fometimes  even  in  connected  difcourfe. 

Though  at  this  time  I  enjoyed  rather  a  good  ftate  of  health 
both  in  body  and  mind,  and  had  become  fo  very  familiar  with 
thefe  phantafms,  that  at  laft  they  did  not  excite  the  leaft  dif¬ 
agreeable  emotion,  but  on  the  contrary  afforded  me  frequent 
fubjeCts  for  amufement  and  mirth  ;  yet  as  thediforder  fenfibly 
encreafed,  and  the  figures  appeared  to  me  for  whole  days  to¬ 
gether,  and  even  during  the  night,  if  I  happened  to  awake, 

I  had 
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Narrative  and  j  jiac[  recourfe  to  feveral  medicines,  and  was  at  laft  again 

fpedrespro-  obliged  to  have  recourfe  to  the  application  of  leeches  to  the 

duced  by  nervous  anus. 

mdifpofition.  This  was  performej  on  20th  of  April  at  eleven  o’clock 
in  the  forenoon.  I  was  alone  with  the  furgeon,  but  during 
the  operation,  the  room  fwarmed  writh  human  forms  of  every 
defcription,  which  crouded  faft  one  on  another;  this  continued 
till  half  paft  four  o’clock,  exadtly  the  time  when  the  digeftion 
commences.  I  then  obferved  that  the  figures  began  to  move 
more  flowly;  foon  afterwards  the  colours  became  gradually 
paler;  every  feven  minutes  they  loft  more  and  more  of  their 
intenfity,  without  any  alteration  in  the  diftindt  figure  of  the 
apparitions.  At  about  half  paft  fix  o’clock  all  the  figures 
were  entirely  white,  and  moved  very  little  ;  yet  the  forms 
appeared  perfectly  d i ft i n 61 ;  by  degrees  they  became  vifibly 
lefs  plain,  without  decreafing  in  number,  as  had  often  formerly 
been  the  cafe.  The  figures  did  not  move  off,  neither  did  they 
vanifh  which  alfo  had  ufuaily  happened  on  other  occafions. 
In  this  inftance  they  difiolved  immediately  into  air  ;  of  fome 
even  whole  pieces  remained  for  a  length  of  time,  which  alfo 
by  degrees  were  loft  to  the  eye.  At  about  eight  o’clock  there 
did  not  remain  a  veftige  of  any  of  them,  and  I  have  never 
fince  experienced  any  appearance  of  the  fame  kind.  Twice 
or  thrice  fince  that  time  I  have  felt  a  propenfity,  if  I  may  be 
fo  allowed  to  exprefs  myfelf,  or  a  fenfation  as  if  I  faw  fome- 
thing  which  in  a  moment  again  was  gone.  I  was  even  fur- 
prifed  by  this  fenfation  whilft  writing  the  prefent  account, 
having,  in  order  to  render  it  more  accurate,  perufed  the  papers 
of  1791,  and  recalled  to  my  memory  all  the  circum fiances  of 
that  time.  So  little  are  we  fometimes,  even  in  the  greateft 
compofure  of  mind,  mafters  of  our  imagination. 

This  is  an  exadt  narrative  of  the  apparitions  which  I  ob¬ 
ferved  during  tbe  difordered  ftate  of  my  nerves :  and  I  (ball 
now  add  a  few  obfervations,  partly  with  the  intention  of  ex¬ 
plaining  their  origin  from  other  obfervations  made  on  myfelf, 
and  partly  writh  a  view  of  pointing  out  at  leaft  fome  diftant 
pfychological  confequences,  which  might  be  deduced  from  this 
remarkable  cafe. 

Experience  fhews  that  we  may,  in  various  manners,  ima¬ 
gine  that  we  fee  figures,  and  even  hear  them  when  they  do 
not  really  exift. 
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Id.  And  commonly  this  may  happen  in  dreams. — The 
manner  of  dreaming  is  different  in  every  individual,  and  pro¬ 
bably  depends  on  the  joint  effects  of  the  powers  of  intellect, 
and  thofe  by  which  the  impreffions  of  the  fenfes  are  received, 
and  thefe  are  modified  by  the  It  ate  of  the  fydem  at  each  par¬ 
ticular  time.  I  have  myfelf  made  fome  remarkable  obferva- 
tions  on  the  nature  of  my  dreams,  and  compared  them  with 
fome  oblervations  on  that  fubject  which  have  been  commu¬ 
nicated  to  me  by  others. 

2d.  In  every  degree  of  mental  derangement  till  abfolute 
infanity. 

3d.  In  fevers  of  the  brain,  which  for  a  fhort  time,  or  at 
certain  intermitting  periods,  occafion  a  delirium. 

4th.  By  the  mere  powrer  of  imagination  without  any  fever, 
when  in  other  refpedls  the  judgment  is  perfe&ly  found.  In 
this  cafe  it  is  very  difficult  to  difeover  the  truth,  unlefs  wre 
combine  an  accurate  habit  of  obfervation  with  the  mod  im¬ 
partial  ferutiny. 

Inflances  are  too  frequent  in  wdiich  we  are  impofed  upon, 
not  by  the  imagination,  but  by  delufion  of  the  judgment. 
How  many  are  there,  who  prefer  the  marvellous  and  affume 
an  air  of  importance,  when  they  have  an  opportunity  of  re¬ 
lating  wonderful  things  of  themfelves — How  few  are  there 
who  endeavour  to  dived  themfelves  of  prejudice,  or  to  check 
their  imagination  ;  and  dill  fewer  are  they  who  are  accurate 
in  their  oblervations,  efpecially  in  fuch  as  relate  to  them¬ 
felves  ;  even  thofe  wdio  have  fufficient  firmnefs  to  adhere 
driclly  to  the  truth  form  an  incondderable  number.  Hence 
it  is,  that  when  a  perfon  relates  any  drange  incident,  he 
either  detradb  or  magnifies,  and  will  even  fancy  that  he  has 
verified  fome  fads,  which  he  has  invented  only  at  the  mo¬ 
ment  that  he  relates  them.  This  lad  is  the  cafe  with  a  clafs 
of  men  who  obdinately  perfid  in  their  own  opinions,  and  fre¬ 
quently  affert  more  than  they  can  fupport,  merely  wfith  a 
view  to  maintain  what  they  have  once  advanced.  All  the 
above  merktioned  circumdances  feem  to  have  coincided  in  the 
celebrated  vifions  of  Emanuel  Swmdenborg.  He  delighted  in 
fpeculation  and  myftical  theology  ;  he  had  formed  a  fydem 
for  himfelf  in  which  ghods  were  neceffary,  and  it  was  his 
primary  viewr  to  edablidi  this  wonderful  fydem.  It  is  pol- 
fib!e  that  he  may  have  feen  phantafms,  the  more  fo  as  he 
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Narrative  and  fiudied  much,  and  was  a  great  eater.  *  But  in  order  to 

fpedtres  pro  •  appear  a  prodigy  to  the  world,  he  embellifhed  his  vifions 

duced  by  nervous  on  which  he  wrote  voluminous  treatifes,  by  creating  new 

jndifpolition.  *  *  c  A i  1  •  r  n 

r  images  in  conformity  with  his  own  lyftem. 

Laftly,  thofe  who  are  mod  converfant  with  the  marvellous, 
give  but  a  very  indiftinft  idea  of  their  vifions.  This  I  have 
found  in  converfation  with  perfons  who  in  other  refpefts  were 
very  worthy  chara&ers,  but  who  were  great  admirers  of  the 
what  are  termed  occult  fciences,  which  they  cultivated  to 
fuch  a  degree,  that  to  give  you  a  notion  of  it  here  would 
feem  prepofterous.  I  have  frequently  difeourfed  on  fpirits, 
and  the  feeing  of  fpirits,  with  a  perfon  who  ranked  very  high 
in  the  fchool  of  fecret  wifdom,  but  who  was  otherwife  a  man 
of  a  very  limited  capacity,  and  rather  ignorant  in  all  thofe 
fciences  which  enlighten  the  mind.  This  perfon  told  me 
amongft  other  things  that  he  fhould  feel  very  unhappy,  were 
he  not  continually  in  company  with  fpirits.  As  I  have  al¬ 
ways  taken  a  pleafure  in  the  clear  developement  of  human 
opinions,  however  abfurd  they  may  appear,  I  was  defirous  to 
learn  in  what  manner  he  faw  the  fpirits,  and  how  he  came 
into  company  with  them  ? — But  here  he  would  not  allow  of  the 
appearance  of  any  corporeal  forms  ;  he  allured  me  that  fpirits 
were  only  to  be  feen  with  the  eyes  of  the  fpirit :  then  he  added 
in  a  very  ferious  tone,  “  Juft  as  the  human  foul  is  Naephaefch, 
**  or  a  branch  taken  off  the  tree,  fo  are  all  fpirits  branched  off 
“  from  the  fupreme  fpirit,  as  it  in  the  aftringent  motion  com- 
*'  preffed  its  being. ”  On  nearer  enquiry  I  could  eafily  per¬ 
ceive  that  he  entertained  a  confufed  notion  of  the  cabalillick 
ontology  of  Spinoza,  and  that  he  imagined  all  the  powers  in 
nature  to  be  fpirits.  What  he  meant  to  fay  therefore,  was 
neither  more  nor  lefs  than  that  he  fhould  feel  unhappy,  did  he 
live  in  a  world  where  nature  was  perfectly  inanimate;  if  he 
could  not  think  that  every  thing  around  him  was  in  the  con¬ 
tinual  and  mutual  excrcife  of  its  powers.  In  this  belief  then 
he  peopled  all  fpace  with  fpirits,  nearly  in  the  fame  manner 
as  the  antient  mythology  peopled  the  woods  with  Dryads  and 


*  On  this  fubjett,  the  review  of  Swedenborg’s  Works  in  the  Al - 
ge.meine  Deutfche  Bibliothek,  vol.  107,  p.  Jj,  is  very  interefting. 
In  it  the  refemblance  of  Swedenborg's  fyftem,  with  the  vifions  of 
the  German  enthufiaft,  Johann  Tennhart,  is  clearly  accounted  for  : 
he  alfo  was  a  sueat  eater. 
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Hamadryads.  Indeed,  every  thing  properly  confidered,  the  Narrative  and 

opinion  of  my  cabalift  is  not  quite  fo  very  ablurd  as  you  may 

fuppofe  ;  for  in  reality,  the  word  power  is  with  the  philotopher  duced  by  nervous 

only  that  which  the  x  is  to  the  mathematician  ;  and,  if  I  be  indifpwfition. 

not  altogether  miflaken,  the  mathematician  can  with  his  x> 

bring  more  clear  truths  to  light,  than  the  philolopher  by  the 

word  power .  If  a  given  power  cannot  be  rendered  fubfervient 

to  deduction,  fo  that,  like  Newton\s  calculus ,  it  fhall  perfe£tly 

accord  with  experience;  nothing  more  will  be  determined  or 

explained  by  the  mere  word  power,  than  by  the  word  lpirit;  and 

I  doubt  much  whether  the  new  judicious  Kantian  fyflem  of 

Dynamic  natural  philofophy,  which  confiders  all  bodies  as 

mere  aggregates  of  powers,  would  not  rather  cut  the  gor- 

dian  knot  than  unravel  it. 

It  is  not  very  uncommon  that  by  a  derangement  ol  the 
corporeal  powers,  even  without  infanity  and  inflammatory 
fevers,  apparitions  do  flrike  the  eye  externally,  which  are 
only  internally  the  produ&ion  of  the  imagination.  Theexpe- 
rience  of  this  may  teach  us  a  lefTon  of  forbearance,  not  rafhly  to 
confider  as  impoftors  thofe  well  difpofed  perfons  who  believe 
they  have  feen  apparitions.  But  as  manifold  experience  (View's 
us  how  far  the  human  imagination  can  go  in  the  external 
representation  of  pi6tures  ;  it  may  alfo  admonifh  thofe  well- 
difpofed  perfons  not  to  afcribe  to  their  vifions  any  degree  of 
reality,  and  Dill  lefs  to  confider  the  efFeds  of  a  difordered 
fyftem,  as  proofs  that  they  are  haunted  by  fpirits. 

The  celebrated  Juftus  Mofer  frequently  believed  that  he 
faw  flow'ers.  Another  of  my  acquaintance  fees  in  like  man¬ 
ner,  at  times,  mathematical  figures,  circles,  fquares,  &c. 
in  different  colours.  More  examples  of  this  kind  may  per¬ 
haps  be  found  in  Moretz’s  Magazine,  in  Krueger  s  Expe¬ 
rimental  Pfychology,  and  in  Bonnet’s  Plychological  writings. 

The  hearing  of  founds  is  a  cafe  which  feldomer  occurs.  My 
much-lamented  friend  Mofes  Meudeljohn  had,  in  the  year 
1792,  by  too  intenfe  an  application  to  ftudy,  contra6ted  a 
malady,  which  alfo  abounded  with  particular  pfychological 
apparitions.  For  upwards  of  two  years  he  was  incapacitated 
from  doing  any  thing  ;  he  could  neither  read  nor  think,  and 
was  rendered  utterly  incapable  of  fupportmg  any  loud  node. 

If  any  one  talked  to  him  rather  in  a  lively  manner,  or  if  he 
himfelf  happened  to  be  difpofed  to  lively  converfation,  he 

fell 
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fell  in  the  evening  into  a  very  alarming  fpecies  of  catalepfis, 
in  which  he  faw  and  beard  every  thing  that  palled  around 
him,  without  being  able  to  move  a  limb.  If  he  had  heard  any 
lively  converfation  during  the  day,  a  ftentorian  voice  re¬ 
peated  to  him  while  in  the  fit,  the  particular  words  or  fylla- 
bles  that  had  been  pronounced  with  an  impreflive  accent,  or 
loud  emphatic  tone,  and  in  fuch  a  manner  that  his  ears  re¬ 
verberate. 

Seldom  as  it  may  happen,  that  per  Tons  believe  they  fee 
human  forms,  yet  examples  of  the  cafe  are  not  wanting. 
A  rcfpeftable  member  of  this  academy,  diftinguifhed  by  his 
merit  in  the  feience  of  botany,  whofe  truth  and  credibility 
are  unexceptionable,  once  faw  in  this  very  room  in  which 
we  are  now  aflembled,  the  phantafm  of  the  late  prefident 
Maupertuis.  A  perfon  of  a  found  and  unprejudiced  mind, 
though  not  a  man  of  letters,  whom  1  know  well,  and  whofe 
word  may  be  credited,  related  to  me  the  following  cafe.  As  he 
was  recovering  from  a  violent  nervous  fever,  being  ftiil  very 
weak,  he  lay  one  night  in  bed  perfedtly  confcious  that  he 
was  awake,  when  the  door  feemed  to  open,  and  the  figure  of  a 
woman  entered,  who  advanced  to  his  bed-fide.  He  looked 
at  it  for  fome  moments,  but  as  the  fight  was  difagreeable,  he 
turned  himfelf  and  awakened  his  wife  ;  on  turning  again  how¬ 
ever  he  found  the  figure  was  gone.  But  out  of  many  cafes  I 
have  never  known  an  inftance  like  my  own,  in  which  any  per¬ 
fon  had  for  almofl  two  months  conflantly  beheld  fuch  vifionary 
forms,  and  feemed  even  to  have  heard  them  ;  except  it  was 
that  of  two  young  ladies,  who,  as  I  have  been  credibly  in¬ 
formed,  frequently  faw  appearances  of  this  nature. 

I  am  by  no  means  infer) fible  to  a  certain  feeling  which  ad- 
moniflies  me  of  the  impropriety  of  talking  fo  much  of  myfelf 
in  an  afiembly  like  this;  but  fince  I  tranfgrefs  only  with  a  fei- 
entific  intention,  to  contribute  to  the  knowledge  of  the  effects 
of  the  human  imagination,  I  muff  endeavour  to  fupprefs  this 
feeling.  I  may  look  for  pardon,  I  truft,  from  thofe  who  know 
and  refpe<5t  every  thing  which  tends  to  enlarge  the  flock  of 
human  knowledge,  even  if  I  fpeak  more  of  myfelf.  For, 
w  hen  I  proceed  to  delcribe  the  flate  of  my  imagination,  and  the 
nature  of  the  apparitions  during  a  previous  malady,  it  will  be 
merely  with  an  intention  to  fliew  the  apparitions  which  form 
the  fubjecl  of  this  ledture  in  a  lefs  wonderful  point  of  view, 

and 
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and  by  that  means  perhaps  to  contribute  in  fome  degree  to  the  Narrative  and 
illuftration  of  lo  firange  an  incident.  ^en^r^s  on 

I  mud  obferve  that  my  imagination  poffeffes  in  general  a  by  nervous 
great  lacility  in  picturing.  1  have  for  example  fketched  in  ‘ndifpofition. 
my  mind  a  number  of  plans  for  novels  and  plays;  though  I 
have  committed  very  few  of  them  to  paper,  becaufe  I  was 
lefs  folicitous  to  execute  than  to  invent.  I  have  generally 
arranged  thefe  outlines  when,  in  a  chearful  date  of  mind. 

I  have  taken  a  folitary  walk,  or  when  travelling  I  iiave  fat  in 
my  carriage,  and  could  only  find  employment  in  myfelf  and 
iny  imagination.  Condantly  and  even  now  do  the  different 
perfons  whom  I  imagine  in  the  formation  of  fuch  a  plot,  pre¬ 
lent  themfelves  to  me  in  the  mod  lively  and  didinbt  manner : 
their  figure,  their  features,  their  manner,  their  drefs,  and 
their  complexion,  are  all  vifible  to  my  fancy.  As  long  as  I 
meditate  on  a  fixed  plan,  and  afterwards  carry  it  into  etfefl, — 
even  when  I  am  often  interrupted,  and  mud  begin  it  again 
at  different  times,  all  the  abting  perfons  continue  prefent  in 
the  very  fame  form  in  which  my  imagination  at  fird  produced 
them.  I  find  myfelf  frequently  in  a  date  betwixt  deep¬ 
ing  and  waking,  in  which  a  number  of  pictures  of  every 
defeription,  often  the  dranged  forms,  diew  themfelves,  change 
and  vanifh.  In  the  year  1778,  I  was  afflicted  with  a  bilious 
fever,  which,  at  times,  though  feldom,  became  fo  high  as 
to  produce  delirium.  Every  day  towards  evening,  the  fever 
came  on,  and  if  I  happened  to  fhut  my  eyes  at  that  time,  I 
could  perceive  that  the  cold  fit  of  the  fever  was  beginning 
even  before  the  fenfation  of  cold  was  obfervable.  This  I 
knew  by  the  didinbt  appearance  of  coloured  pictures  of  lefs 
than  half  their  natural  fize,  which  looked  as  if  in  frames. 

They  w'ere  a  fet  of  landfcapes  compofed  of  trees,  rocks,  and 
other  objects.  If  I  kept  my  eyes  fhut,  every  minute  fome  al¬ 
teration  took  place  in  the  reprefentation.  Some  figures  va- 
nifhed,  and  others  appeared.  But  if  I  opened  my  eyes  all 
was  gone ;  if  I  fhut  them  again  I  had  quite  a  different  land- 
fcape.  This  cafe  was  therefore  entirely  different  from  wdiat 
afterwards  in  the  year  1791,  when  the  figure  remained  un¬ 
changed  during  the  opening  and  fhutting  of  the  eyes.  In 
the  cold  fit  of  the  fever  I  fometimes  opened  and  fhut  my 
eyes  every  fecond  for  the  purpofe  of  oblervation,  and  every 
time  a  dilferent  pi&ure  appeared  replete  with  various  ob¬ 
ject 
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Narrative  and  je&s  which  had  not  the  lead  refemblance  with  thofe  that  ap- 
remarks  on  neared  before.  Thele  pi&ures  prefenled  themfelves  without 
duerd  hynervous  interruption,  as  long  as  the  cold  fit  of  the  lever  laded.  They 
indifpofition.  became  fainter  as  loon  as  I  began  to  grow  warm,  and  when 
I  was  perfectly  fo,  all  were  gone.  When  the  cold  fit  ol  the 
fever  was  entirely  pad,  no  more  pictures  appeared  ;  but  if 
on  the  next  day  I  could  again  fee  pictures  when  my  eyes  were 
diut,  it  w'as  a  certain  fign  that  the  cold  lit  was  coming  on. 

I  mud  further  obferve,  that  when  I  either  think  deeply  on 
a  (ubjeCt,  or  write  attentively,  particularly  w'hen  I  have  exert¬ 
ed  myfelf  for  (ome  time,  a  thought  frequently  offers  ltfel^ 
which  has  no  connection  with  the  work  before  me,  and  this 
at  times  in  a  manner  fo  very  lively,  that  it  leems  as  if  ex- 
prefled  in  actual  words. 

This  natural  vivacity  of  imagination  renders  it  lefs  wonder¬ 
ful,  that  after  a  violent  commotion  of  mind,  a  number  of 
deiudve  pictures  diould  appear  for  feveral  weeks  in  lucccflion. 
Their  leaving  me  on  the  application  of  leeches,  (hews  clearly 
that  fome  anomaly  in  the  circulation  of  the  blood  was  con¬ 
nected  with  the  appearance  of  thofe  phanlafms ;  though  it 
may  perhaps  be  too  hady  a  concludon  to  feek  for  their  caufe 
in  that  alone.  It  feems  likewife  remarkable,  that  the  be¬ 
ginning  of  the  apparitions,  after  the  didurbance  in  my  mind 
was  lettled,  as  well  as  the  alteration  which  took  place  when 
they  finally  left  me,  happened  exaCily  at  the  time  wThen 
digedion  commenced.  It  is  no  lefs  remarkable,  that  the  ap¬ 
paritions  before  they  entirely  ceafed,  lod  their  intendty  of 
colours ;  and  that  they  did  not  vanifh  or  change  as  formerly, 
but  feemed  gradually  to  diflblve  into  air. 

Had  I  not  been  able  to  didinguidi  phantafms  from  pheno¬ 
mena,  I  mud  have  been  infane.  Had  I  been  fanatic  or  fu- 
perditious,  I  fhould  have  been  terrified  at  my  own  phantafms, 
and  probably  might  have  been  feized  with  fome  alarming 
diforder.  Had  I  been  attached  to  the  marvellous,  I  fhould 
have  (ought  to  magnify  my  own  importance,  by  aflerting  that 
I  had  feen  fpirits  ;  and  who  could  have  dilputed  the  fadls  with 
me?  The  year  1791  would  perhaps  have  been  the  time  to 
have  given  importance  to  thefe  apparitions.  In  this  cafe 
however,  the  advantage  of  found  philofophy,  and  deliberate 
obfervation  may  be  feen.  Both  prevented  me  from  becoming 
either  a  lunatic  or  anenthntiad;  with  nerves  fo  drongly  ex¬ 
cited 
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cited,  and  blood  fo  quick  in  circulation,  either  misfortune  Narrative  and 
might  have  eatily  befallen  me.  Bat  1  confidered  the  phan-  remarks  on 
tafms  that  hovered  around  me  as  what  they  really  were,  nervous 

namely,  the  efFeds  of  difeafe;  and  made  them  (ubfervient  to  indifpofition. 
my  obfervations,  becaufe  I  contider  obfervation  and  relledion 
as  the  balls  of  all  rational  philofophy. 

Our  modern  German  philofophers,  will  not  allow  that 
obfervation  ought  to  be  admitted  in  theoretical  philofophy. 

Hence  arofe  Kants’  Tranfcendental  Ideahfm,  which  at  latt 
degenerated  into  the  grots  enthufiaftic  ideal i tin  ;  which  is 
found  in  Fichte’s  writings.  This  philofopher  confiders  all 
external  objeds  as  our  own  produdions.  “  What  we  con- 
“  fider  as  things  independent  of  us  are,”  according  to  him, 

“  no  more  than  our  own  creatures,  which  We  fear,  admire 
t(  and  detire  ;  we  believe  our  fate  to  be  dependent  on  a 
*(  thadow,  which  the  tingle  breath  of  a  free  being  might 
“  deftroy.”  Thefe  are  Mr.  Fichte’s  own  words*. 

The  mere  pidure  in  the  mind,  without  external  experience, 
would  never  be  fnfficient  to  atford  us  a  convincing  proof, 
whether  we  faw  phenomena  or  phantafms.  The  critical 
philofophers  maintain,  that  knowledge  deduced  from  obferva¬ 
tion  is  merely  empirick,  and  therefore  not  to  be  depended  on; 
it  is  perhaps  true  that  nature  lias  affigned  us  no  greater 
certainty  than  this  refpeding  our  ideas.  But  could  we  be  truly 
confcious  of  our  grounds  of  reafon,  if  the  appearances  called 
external,  which  follow  laws  that  do  not  depend  on  the  re- 
prefentations  in  our  mind,  did  not  continually  agree  with  thofe 
reprefentations  ?  Are  we  poffelfed  of  any  other  criterion  ? 

Does  not  the  great  theoretical  philotopher,  when  he  lees 
every  thing  yellow,  conclude  that  his  eye  is  jaundiced  ;  or 
when  every  thing  appears  black  to  him,  that  his  brain  is 
affeded  ?  In  thefe  cafes  he  does  not  truft  his  imagination  or 
mental  powers  alone. 

I  may  here  apply  the  conli deration  of  the  illufions  which 
I  witneffed.  I  am  well  aware  that  no  general  conclufions 
can  be  drawn  from  a  fingle  inftance  ;  but  ftil!  the  experience 
of  a  fingle  cate,  if  accurately  obferved  and  faithfully  defcribed, 
is  fufficient  to  deftroy  hypothefes  which  have  too  long  been 
honoured  with  the  name  of  tytlems. 

*  Fichte’s  Appeal,  p.  44. 

Vol.  *VI. — November,  1803.  N  According 


SPECTRXS  OCCASIONED  BY  DISEASE, 


178 

Narrative  and  According  to  Fichte,  fincc  during  tlie  fituation  I  have  abov* 
fpeftres  pro-  defcribed,  I  was  in  other  refpe&s  in  the  perfeft  ufe  of  my 
duced  by  nervous  reafon,  as  well  as  the  perfons  who  wrere  really  about  me;  as 
pofit  on.  fjie  apparJtions  which  1  faw,  as  well  as  thofe  which  are  con- 
fidered  as  realities,  were  the  one  as  well  as  the  other,  my 
own  productions : — Why  (hen  were  my  creatures  of  both 
kinds  fo  effentially  different  ? 

My  judgment  fhewed  me  this  plainly,  by  conclutions 
founded  on  the  previous  courfe  of  obfervations.  The  greateft 
modern  ideal i s  who  depend  fo  much  on  the  confufion  in 
w'hich  they  have  involved  themfelves  by  the  fuppofed  depth 
ot  their  (peculations,  will  certainly  never  pretend  that  both 
perceptions  were  of  the  fame  nature;  fince  if  fo,  I  could 
not  have  inveftigated  their  difference  ?  But  by  what  means 
could  this  be  done?  I  obferved  that  real  perfons  followed  in  a 
determinate  order,  by  external  laws  that  do  not  depend  on 
me,  in  an  order  that  1  myfelf  muff  continually  follow,  as  wa* 
evident  from  my  fenfe  of  confcioufnefs.  I  could  alfo  lay  hold 
of  the  real  objects,  as  well  as  of  myfelf.  Neither  of  thefe 
circumffances  was,  however,  the  cafe  with  the  phantalms; 
J  had  always  found  it  fo  in  the  conftant  obfervation  of  myfelf, 
of  the  apparitions  without  me,  and  in  my  own  confcioufnefs. 

Idle  phantafms,  as  well  as  the  phenomena,  no  doubt,  lay  in 
my  mind ;  but  I  am  necelfarily  compelled  to  aferibe  to  the  latter, 
the  fame  reality  which  I  am  obliged  to  aferibe  to  myfelf :  viz. 
fomething  that  does  not  lie  in  my  mind  alone ;  fomething  that 
alfo  exilts  without  my  mind  ;  fomething  independent  of  my 
confcioufnefs,  which  determines  the  nature  of  my  idea  ; 
fomething  w  hich  we  formerly  ufed  to  call  the  thing  itfelf,  be¬ 
fore  the  critical  philofophy  fo  unjuffly  reprobated  this  unex¬ 
ceptionable  term.  On  the  contrary,  however,  J  could  not 
alcribe  this  fame  reality  to  the  illufion  ;  I  could  form  no  other 
eoncluiion,  than  that  they  originated  in  my  internal  eonfeiouf- 
nefs  alone  ;  in  a  confcioufnefs  which  was  alfo  difordered, 
as  I  might  juffly  conclude  from  the  obfervations  I  made  on 
myfelf.  I  repeat,  that  both  the  phenomena  and  the  phan¬ 
tafms  exifted  in  my  mind  :  if  I  had  not  been  able  to  diftinguifh 
between  them,  I  muff  have  been  infane.  By  what  means 
could  I  diffinguiffi,  if  I  did  not  attribute  reality  to  the 
former; — and  that  they  poffeffed  reality,  I  inferred  from  obr 

fervations 
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fervations  to  which  I  am  ftill  inclined  to  give  confidence, 
until  Mr.  Fichte  can  more  clearly  convince  me  that  it  ought 
in  no  cafe  to  be  depended  on. 


III. 

Analyfis  of  Ambergris ;  by  Cit.  Bouillon  La  Grange*. 

It  is  an  opinion  now  generally  adopted,  that  ambergris  is  Ambergris  found 

formed  in  the  ftomach  of  the  cachalot,  or  fpermaceti  whale,  phyfeter 
phyfeter  macrocepftulus ,  and  appears  to  be  a  product  of  its  macrocephalus. 
digeftive  faculties. 

O  , 

Dr.  Swediaur  has  fliewn,  in  his  inquiries  into  the  naturfe  Beaks  of  cuttle- 
and  origin  of  ambergris,  that  the  beaks  of  the  cuttlefifli,  in-  found  f  al1 
terfperfed  throughout  all  the  large  pieces  ot  ambergris,  that 
are  found  fwimming  on  the  fea,  or  caft  upon  the  fhore,  as 
well  as  thofe  extra&ed  from  the  bellies  of  whales,  belong  to 
the  fpecies  called  by  Linneus  fepia  oSlopodia.  The  exigence 
of  thefe  beaks  and  other  foreign  fubflances  in  ambergris 
evidently  proves  it  to  have  been  originally  in  a  foft  or  fluid  whence  it  muft 
ftate.  Dr.  Swediaur  aflerts,  that  the  whale,  in  the  belly  of  if  not  fluid, 
which  ambergris  is  found,  is  the  fame  fpecies  as  that  from  The  fpermaceti 
which  fpermaceti  is  extracted,  which  appears  to  be  the  phyfeter 
macrocephalus  of  Linneus  ;  and  feeds  chiefly  on  the  large  fpecies 
of  cuttlefllh.  The  ambergris  is  found  in  the  inteftinal  canal 
of  this  fifh  ;  it  is  a  fource  of  difeafe  to  it  +;  and  after  it  iflues  Occafionsa 
from  the  cavity  in  which  it  had  been  included,  it  gradually 
acquires  the  folidity  it  is  known  to  poflefs.  f0lid  after  it* 

Ambergris  is  found  in  the  Indian  Seas,  near  the  Moluccas,  exclnfion* 

°  ,  .  _  .  ,  -  ,.  n  r  r>\  ■  Found  on  thfi 

Maldivia  Iflands,  and  Madagatcar,  on  the  coalts  ot  China  ftores  oftlie 

and  Japan,  and  from  Jolo  to  the  Philippine  Iflands.  It  is  Indian  Ocean 

frequently  collected  on  the  fhores  of  the  Ifland  of  Maragnan,  and  lts  ifland.s^. 

or  of  Brazil;  but  more  commonly  on  thofe  of  Africa,  toward  Of  Brazil, 

cape  Blanco,  the  gulf  of  Arguin,  the  bay  of  Portendie,  and  ^  ado ot 

on  fome  other  Iflands,  that  extend  from  Mofambique  to  the 

Red  Sea. 

♦  Annales  de  Chimie ,  No.  139.  or  XL VI I.  68. 

f  Is  it  not  rather  the  effeft,  than  the  caufe  of  difeafe?  J.  C. 

N  2  From 
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From  the  accounts  of  various  travellers,  the  inhabitants  cif 


The  inhabitants 

fcck^foHtor^the  ^ie  ^amballas  feek  for  it  in  a  fingular  manner:  they  hunt  it  by 
fhore  after  fcent.  After  a  florm  they  run  along  the  fhore,  and  it  any 
ambergris  be  thrown  up,  they  find  it  by  the  fmell.  There  are 
cerlain  birds  and  other  animals  on  thofe  coafis,  that  are  very 
fond  of  ambergris,  and,  attracted  from  a  ditlance  by  its  fmell, 
they  fearch  for  it  to  eat. 

There  is  no  doubt,  that  ambergris  is  a  vegetable  produ6lion. 
Many  fubftances  referable  it  greatly  in  fmell,  fuch  as  the  ex¬ 
crements  of  raammiferous  animals,  particularly  thofe  ol  the 
ox  and  the  pig.  I  have  found,  that  cowdung  dried  in  the  fun, 
has  a  fmell  much  like  that  of  ambergris,  and  even  of  mulk, 
whence  in  forue  countries  this  fubftance,  fo  prepared,  has  re- 
Cowdung  called  ceived  the  name  of  native  mujli. 
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Ambergris,  umbra  grifea,  is  a  light  fubflance,  fwimming  on 
water,  folid,  opaque,  of  an  afhen  gray  colour  ftreaked  with 
white  and  yellowifh  brown,  11  ightly  odoriferous,  its  odour  dil- 
playing  illelf  more  as  it  grows  old,  or  when  it  is  mixed  with 
mulk  or  other  arom&ta,  as  is  done  in  preparing  perfumes  or 
odoriferous  waters. 

In  its  natural  Hate  good  ambergris  is  known  by  adhering  like 
wax  to  the  edge  of  a  knife  with  which  it  is  feraped,  retaining 
the  im predion  of  the  teeth  or  nails,  and  emitting  a  fat  odori¬ 
ferous  liquid  on  being  penetrated  with  a  hot  needle.  Though 
folid,  arid  in  general  brittle,  it  is  not  hard  enough  to  take  a 
poll  Hi ;  but  on  rubbing  it  with  the  nail  it  becomes  as  fmooth 
as  hard  foap. 

Geoffrey,  Neumann,  Grim,  and  Brow,  have  claffed  am¬ 
bergris  among  the  bitumens.  The  analyfis  made  of  it  by  thefe 
chemifts  was  inadequate  to  determine  its  nature.  Ambergris, 
alyfis^of  it  by  Geotfroy,  melts  into  a  refin  of  a  yellow  or  gold  colour; 

kindles,  and  burns  w  ith  flame.  Spirit  of  v\  ine  does  not  diflolve 
it  entirely;  a  black  fubflance  like  pitch  being  left,  on  which 
it  does  not  acl.  When  it  is  ditfolved,  it  lets  fall  after  fome 
time  a  white  cloudy  fediment,  which  gradually  coagulates, 
and  grows  thicker  and  thicker.  This  coagulum ,  on  drying, 
changes  to  a  fliining  foliated  earth,  nowife  different  from 
fpermaceti. 

On  diftillation,  according  to  the  fame  chemift,  ambergris 
yields  at  firft  an  infipid  phlegm,  then  an  acid  fpirit  or  liquor 

and 
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and  a  very  odoriferous  yellow  oil,  with  a  fmall  portion  of  a 
volatile  acidolaline  fait  ;  and  lafilv,  a  lhining  black  bituminous 
fubfiance  remains  at  the  bottom  of  the  retort.  Hence  vve  This analyfis  in¬ 
fee  this  analyfis,  which  does  not  differ  from  thofe  related  by  fu®cicnt* 
all  other  chemifis,  requires  to  be  reviled,  in  order  to  give  us 
determinate  ideas  of  the  nature  of  this  fingular  fubfiance. 

ft  is  perhaps  neceffary  to  apprife  thofe,  who  with  to  repeat  Neceffary  to  be 

thefe  experiments,  that  they  fliould  pay  great  attention  to  the  choofiTv^it'  ” 

choice  of  the  ambergris.  Many  varieties  are  found  in  the  Many  varieties 

(hops,  the  different  kinds  of  which  are  difiinguifhed  by  their  ot  lt,n  the 

price.  No  doubt  this  fubfiance  is  fabricated,  as  eafior  is 

in  fome  parts  of  Germany.  Bayen  affured  me,  that  he  had  Fabricated  by 

feen  it  made  at  Frankfort ;  and  it  is  well  known  that  this  ai  Baye* 

-  taw  at  F  rankfort 

father  of  chemifiry  faw  clearly,  and  that  his  memory  was  not  apt 
to  deceive  him;  and,  what  is  very  rare  among  travellers,  that 
he  never  told  a  lie. 

I  have  examined  feveral  fpecimens  of  the  ambergris  of  the  Differences  of 
fiiops :  fome  varied  in  fpecific  gravity,  were  more  or  lefs  deep  theie  varieties, 
in  colour,  had  very  little  fmell,  and  were  flexible ;  others  were 
of  an  aflien  gray  colour,  and  tolerably  hard  ;  and  fome  were 
almofi  fiony,  fcarcely  at  all  foluble  in  alcohol,  and  void  of 
fmell. 

The  ambergris  I  analyfed  w’as  not  purchafed  from  the  flieps; 
and,  on  comparing  it  with  that  in  the  cabinet  of  the  Mufeum, 

I  could  find  no  difference,  either  in  colour  or  in  fmell. 

Phyfieal  Properties. 

It  is.  of  an  aflien  gray  colour,  internally  variegated  with  a  its  colour,  fmell, 
few  yellow  fireaks,  of  a  fweet  and  pleating  fmell,  foftening  tenure, 
between  the  fingers  ;  when  reduced  to  a  fine  powder  it  is  of 
a  deeper  colour ;  pounded  in  a  glafs  mortar  it  agglutinates, 
and  adheres  to  the  pefile. 

Of  a  flat  and  almofi  infipid  tafie,  exhibiting  the  fame  ap-  tafte, 
pearances  as  wax  when  chewed  between  the  teeth. 

Its  fpecific  gravity  is  to  that  of  water  844  or  84-9.  to  fpeciflc  gravity. 
1000. 

According  to  Briffon,  the  fpecific  gravity  of  ambergris  is 
9263  ;  the  weight  of  the  French  cubic  inch,  4  gros  58  grs.;  that 
of  the  cubic  foot,  64  lbs.  14oz.  3gr.  47  grs.  * 

*  The  fpecimens  of  ambergris,  on  which  Briffon  made  his  ex¬ 
periments,  were  taken  from  the  king’s  collection. 

Th« 
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It  burns  entirely 
away. 


Melts  with  a  left 
degree  of  heat, 


and  is  then  a 
Alining  brown 
fluid. 

Becomes  volatile 
at  8o°  R. 

Its  fmell  indi¬ 
cates  an  acid. 


This  acid  de¬ 
tected  by  eva¬ 
porating  it  under 
a  bell, 


and  proved  to  be 
the  benzox. 


On  diftillation, 


it  gives  out  a 
whitifh  acid 
liquor,  with  a 
light  oil,  and 
leaves  a  bulky 
coal. 

Imparts  neither 
tafte  nor  fmell 
to  cold  water, 


The  fpecific  gravity  of  the  blackifli  gray  ambergris  7803  ; 
the  weight  of  the  cubic  inch,  4gros  3  grs. ;  that  of  the  cubic 
foot,  54  lbs.  9  oz.  7  gr.  35  grs. 

Chemical  Properties . 

Experiment  I.  Ambergris  burns,  and  is  entirely  diffipated, 
when  placed  on  a  red  hot  coal.  It  leaves  behind  an  agreeable 
fmell. 

If  the  combuftion  be  conducted  more  llowly,  in  a  crucible 
of  platina,  the  ambergris  melts,  diff'ufing  the  fame  (meli. 
The  fmell  of  a  fatty  fubftance  may  be  diftinguifhed  like- 
wife. 

Nothing  remains  in  the  crucible,  but  a  greafy  black  fpot. 

50°  of  Reaumur’s  thermometer  are  fufficient  to  melt  it,  and 
a  finning  brown  fluid  is  thus  obtained. 

At  80°  it  is  volatilized  in  the  form  of  a  white  vapour. 

Exp.  II.  The  fmell  perceived  during  its  volatilization 
having  led  me  to  fu fpe<5t  the  prefence  of  an  acid  analogous  to 
that  of  balfams,  an  experiment  was  made  to  afeertain  this. 

A  bit  of  ambergris  was  placed  in  a  china  capfule,  covered 
with  a  bell,  in  which  was  fufpended  fome  litmus  paper. 
This  apparatus  being  placed  on  a  fand-heat,  the  temperature 
was  railed  fufficiently  to  volatilize  the  ambergris,  and  the 
paper  was  very  quickly  reddened.  Nothing  now  remained 
but  to  determine  the  nature  of  the  acid  ;  and  for  this  purpofe 
Schelee’s  procefs  for  extracting  the  acid  of  Benjamin  was 
adopted. 

The  product  was  examined,  and  left  no  doubt  of  their 
analogy. 

Exp.  III.  The  analjfis  by  diflillation  in  a  retort  added 
nothing  to  the  knowledge  we  already  poflefTed  of  the  nature 
of  ambergris. 

A  gentle  heat  melted  it :  on  raifing  the  fire  it  was  decom- 
pofed,  and  there  palled  over  into  the  receiver  a  whitifli  acid 
liquor  with  a  white  oil,  partly  foluble  in  alcohol,  which  gave 
it  a  yellow  colour.  In  the  retort  remained  a  light  and  very 
bulky  coal. 

Exp.  IV.  Ambergris  fwims  on  water,  and  is  not  pene¬ 
trated  by  it  when. cold.  It  imparts  to  it  neither  tafle  nor 
fmell. 


Boiling 
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Boiling  water  is  equally  incapable  of  altering  its  properties.  and  to  boiling 
In  this  degree  of  heat  the  ambergris  melts,  and  appears  in  the^y ^'flight* 
form  of  a  brownifh  oily  fluid;  and  a  fmall  quantity  of  black  bitter  tafte. 
matter,  infoluble  in  alcohol,  (eparates  from  it.  The  filtered 
liquor  has  neither  colour  nor  fmell,  it  has  however  a  llightly 
bitterifii  tafle. 


It  is  only  in  confequence  of  the  temperature  therefore 
that  the  ambergris  melts,  fince  on  this  being  lowered  it  re¬ 
fumes  the  fame  properties  as  before. 

E 
gris. 

conftituent  parts  of  this  compound  fubflance. 

Dilute  fulphuric  acid  effects  no  change  in  it.  The  con-  SuIphuric* 
centrated  acid  expofes  a  little  oxide  of  carbon. 

*  m  m  •  ,  • 

The  fame  phenomena  are  produced  by  the  muriatic  and  ^  U1U  1C* 
oxigenated  muriatic  acid. 

The  nitric  acid,  at  18°,  diftilled  over  this  fubftance  in  the  Citric  produces 

pneumato-chemical  apparatus,  produces  nitrous  gas,  carbonic  oonic  acid,  and 
acid,  and  azote  gas.  azote  gas; 

9  o 

The  azote  gas  arifes  no  doubt  from  the  decompofition  of 
fome  animal  matters,  accidentally  mixed  with  the  ambergris, 
as  may  be  oblerved  in  the  examination  of  fome  pieces. 

After  the  extradfion  of  the  elaflic  fluids,  a  thick  liquor,  in-  and  ^eaves  afub- 
clining  to  a  yellow  colour,  was  found  in  the  retort  :  this,  on  toTefos?^0^3 
bringing  it  to  a  foft  confiftency,  llightly  fwelled  up;  and 
being  evaporated  to  drynefs,  in  a  porcelain  capfuie,  what 
remained  was  a  dry,  bitter  fubflance,  of  a  golden  yellow  hue, 
fliining  and  tranfparent,  and  exhibiting  properties  analogous 
to  thofe  of  refins. 

Exp.  VI.  Alcalis  combine  with  ambergris,  and  form  with  Alcalis  form 
.  r  .  ,  ,  r  foap  with  amber* 

it  loluble  loaps.  grjs< 

Into  a  crucible  of  platina  were  put  one  gramme,  592  (30 
fr.  grs.)of  ambergris,  with  531  thoufandth  ofa  gramme  (lOgrs.) 
of  pure  potafli  ;  it  wras  gently  heated  ;  the  mixture  melted, 
without  exhibiting  any  figns  of  the  prefence  of  ammonia  ; 
on  cooling  a  homogeneal  brownifh  mafs  was  obtained. 

On  this  were  poured  30  grammes  (onefr.  ounce)  of  difiilled 
water,  which  diflfolved  part  of  it.  The  folution  was  very 


rp.  V.  Acids  in  general  have  little  aft  ion  upon  amber-  a<~*.  ^ut 
Thefe  agents  like  wife  do  not  enable  us  to  difcover  the 


alcaline. 

The  undiffolved  portion  remained  in  a  foft  tenacious  mafs, 
which  adhered  to  the  fingers  when  warm. 

2  A  larger 
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Cauftic  potaft 
does  not  facili¬ 
tate  its  folution 
in  cold  water. 
Ammonia  dif- 
folves  it  /siih 
the  aid  of  heat. 

It  i  s  foluble  in 
the  fixed  oils, 


and  in  the  vola¬ 
tile  oils. 


On  evapotating 
the  folution  a 
red  magma  is 
left,  which  is 
foluble  in  al¬ 
cohol. 


Old  volatile  oils 
will  no.  dilfolve 
jt. 

Soluble  in  ether. 
Alcohol  fepa- 
rates  its  con- 
flituent  parts. 


Part  diffolved  in 
alcohol  without 

heat j 


another  p  irt  by 
means  of  heat  5 
leaving  a  little 
black  matter  j 
and  feparating 
when  cold. 


A  larger  quantity  of  water  was  added,  and  the  whole  was 
diffolved. 

Cauffic  potafli  triturated  for  fome  time  in  a  mortar  with 
ambergris  does  not  facilitate  its  folution  in  water. 

Ammoniac  does  not  ad  on  ambergris  cold,  but  when  heated 
dilfolves  it ;  the  mixture  gradually  becomes  brown,  and  on 
evaporation  yields  a  glutinous  faponaceous  fubftance,  in  all  re- 
Ipects  fimilar  to  that  obtained  by  means  of  potafli. 

Exp.  VII.  The  fixed  oils,  as  thofe  of  rape,  olive,  &c. 
diffolve  amber  with  the  affifiance  of  heat  in  a  very  fhort  time  ; 
the  folution  is  yellow  and  tranfparent,  and  becomes  brown  on 
being  evaporated. 

Exp.  VIII.  Volatile  oils  likewife  diffolve  ambergris. 

Thofe  of  turpentine,  favine,  and  hyfTop,  exhibit  the  fame 
appearances.  The  folution  aflifted  by  heat  takes  place  pretty 
readily. 

On  evaporation  a  thick  red  magma  is  produced,  incapable 
of  complete  deficcation,  burning  on  the  coals,  and  emitting  a 
denfe  fmoak,  of  a  fmell  refembling  that  of  the  ambergris. 
Alcohol  diffolved  this  fubllance,  and  thence  acquired  a  golden 
yellow  colour,  but  it  was  precipitated  from  it  by  means  of 
water. 

If  volatile  oils  be  too  old,  they  will  not  completely  diffolve 
it,  even  with  the  help  of  long  continued  heat. 

Exp.  IX.  It  dilfolves  very  quickly  in  ether,  even  cold. 

Exp.  X.  The  folution  of  ambergris  by  alcohol  is  the  only 
one  that  is  really  capable  of  affording  us  any  certain  refults. 
Its  eonftituent  parts  may  be  feparated  by  it  in  fuel)  a  manner, 
that  on  reuniting  them  a  compound  is  obtained,  the  qualities 
of  whic  h  came  very  near  thofe  of  the  original  fubftance. 

3.821  grammes  (one  drachm)  of  ambergris  were  reduced  to 
powder,  put  into  a  phial,  and  61.143  grammes,  (two  ounces) 
of  rectified  alcohol  were  poured  on  them.  A  maceration  of 
twenty  four  hours  was  fufficient  to  give  the  alcohol  a  deep 
yellow  colour  ;  it  was  filtered,  and  a  frefh  quantity  of  alcohol 
was  poured  on  the  undiffolved  portion.  The  folution  was 
facilitated  by  inereafing  the  temperature.  The  whole  of  the 
ambergris  being  diffolved,  except  a  fmall  quantity  of  black 
matter,  the  liquor  was  filtered  while  hot.  It  paffed  through 
the  filter  clear;  but  on  cooling  there  feparated  from  it  a  light 
pale  yellow'  fubftance,  part  of  which  adhered  to  the  fides  of 
the  veffel. 

The 
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The  firft  folution  in  alcohol  made  without  heat,  and  that  This  folution 
which  was  poured  off  from  the  precipitate,  were  mixed  to- ™'^da,ld  <v** 
gether,  and  evaporated  to  the  confidence  of  an  extract  :  it 
was  then  of  a  reddifh  yellow  colour,  adhered  to  the  finger*?, 
had  an  agreeable  fmel!,  and  a  pleafant  tafte.  The  evapora- a  re**nou* 
tion  being  continued  to  drynefs,  it  appeared  fhining  and  tranf- 
parent,  grew  foft  between  the  fingers,  and  burnt  in  the  farce 
manner  as  refins. 

The  experiment  was  repeated,  to  determine  the  characters 
of  thefe  two  fubfiances  more  pofitively. 

For  this  purpofe  ambergris  was  left  to  macerate  in  alcohol  The  experiment 
twenty-four  hours  as  before  ;  it  was  then  filtered,  and  a  frefii  repeated, 
quantity  of  alcohol  was  added  to  the  refiduum,  which  was 
macerated  in  the  fame  manner.  The  fecond  liquor  was  lefs  ' 
coloured  than  the  fi r ft .  A  third  portion  ot  alcohol  being  poured 
on  what  was  left  undiffolved  ;  its  colour  was  fcarcely  altered. 

The  tlight  aCtion  of  the  alcohol  on  this  refiduum  feemed  to 
indicate,  that  it  was  no  farther  loluble  in  this  menfirutn  ;  but 
I  quickly  found  the  conti ary.  I  heated  the  mixture,  and  the 
whole  was  inftantly  diffolved,  leaving  about  212  thoufandlhs 
of  a  gramme,  (four  grains)  only  of  a  black  powder,  which  The  black 
was  nothing  but  oxide  of  carbone.  The  folution  was  filtered  powder  oxide 
hot,  and  on  cooling  a  whitifh  yellow  glutinous  fubftance  was  carbone* 
depofited,  which  was  feparated  from  the  tinCture. 

This  experiment  (hows  us  the  poffibilily  of  feparating  by  Thus  three 

means  of  alcohol  three  very  diftinCt  fubfiances  ;  the  firfi  foluble  different  tub- 

j  ftances 

in  it  cold;  the  fecond,  by  means  of  heat;  and  the  third  in- rated< 
foluble,  which  remains  in  the  form  ot  powder. 

To  determine  the  characters  ot  the  firfi  two  fubfiances,  the  The  firfi  ex- 
tindture  made  without  heat  was  firfi  evaporated  to  drynefs;  amined. 
when  there  remained  in  thecapfule  1.167  grammes  (22  grains) 
of  a  brown  fubftance,  dry  and  fhining  in  its  fra&ure,  unaltera¬ 
ble  in  the  air,  and  growing  foft  with  a  gentle  heat ;  15°  were 
fufficient  to  give  it  a  tenacious  and  glutinous  confidence ;  and 
being  put  on  red-hot  coals  it  was  completely  volatilized.  If 
this  experiment  be  made  in  a  filver  fpoon,  the  volatilization 
takes  place  with  the  fame  rapidity,  an  odoriferous  I  me  II  is 
diffufed  around,  and  no  coally  refiduum  is  left. 

Sufpe&ing  this  fubftance  might  be  in  fome  relpeCt  analogous  p;ffcrs  from  the 
to  the  refin  obtained  from  propolis  by  Cit.  A/auquelin,  I  in-  jyfui 
ftituted  a  companion  between  them,  and  found  the  iollowing 

differences;  ^ 
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in  three  re* 
/pedts. 


Is  a  true  refin. 


Examination  of 
the  fecond  fub- 
fiance. 


Its  properties 
the  fame  with 
thofe  of  the 
adipocerous  fub- 
itance  found  in 
the  fatty  matter 
of  dead  bodies. 


Recapitulation. 


I  ft.  It  mclls  much  more  (lowly;  2dly,  it  diffufes  a  dcnle 
odoriferous  vapour,  refembling  a  little  the  fmell  of  honey  ; 
3dly,  it  (wells  up,  and  leaves  a  very  bulky  coal. 

Finally,  this  firft  fubftance  obtained  from  ambergris,  which 
may  be  conlidered  as  a  true  refin,  is  foluble  in  alcohol,  and  is 
precipitated  by  water.  The  folution  reddens  litmus  paper, 
which  proves  too,  that  the  alcohol  dififolves  the  benzoic  acid 
previoufly  detedled,  either  hy  burning  the  ambergris  under  a 
bell,  or  by  treating  it  with  lime. 

Nothing  now  remains,  but  to  examine  the  product  obtained 
by  heated  alcohol,  after  the  refin  is  extradited  by  maceration. 

I  have  faid  above,  that  there  feparated  from  the  alcohol  by 
refrigeration  a  fubftance,  part  of  which  (ubfided  to  the  bottom 
of  the  vefiel,  and  part  adhered  to  the  tides. 

Being  feparated  from  the  liquor,  and  properly  dried,  it 
remains  a  little  bulky  and  light.  Under  the  preffure  of  the 
finger  it  contracts  and  crumbles,  but  it  is  foon  lengthened  out 
and  foftened  by  the  heat.  It  has  a  laminated  texture,  if  it  be 
buffered  to  cool  (lowly. 

It  retains  between  its  particles  a  little  water  and  alcohol, 
which  may  be  feparated  by  keeping  it  a  fhort  time  in  fufion. 
When  melted  over  again  it  is  much  whiter  than  before,  and 
no  longer  exhibits  its  former  granulated  texture.  In  fine,  I 
have  difeerned  in  it  all  the  properties  of  the  adipocerous  fub¬ 
fiance,  difeovered  by  Cit.  Fourcroy  in  the  fatty  matter  of 
dead  bodies,  and  the  properties  of  which  he  has  deferibed  in  a 
paper  publifhed  in  the  8th  volume  of  the  Annals  of  Chemifiry. 

From  3.821  grammes,  (72  grains)  of  ambergris,  2.016 
grammes,  (38  grains)  of  adipocerous  matter  may  be  obtained. 

Recapitulation. 

From  thefe  experiments  it  appears  we  may  conclude  : 

1ft.  That  ambergris  is  a  compound  (ubftance,  which  burns, 
and  may  be  entirely  volatilized. 

2dly,  that  on  diftilling  it  alone  we  obtain  from  it  a  (lightly 
acid  liquor,  and  an  oil  partly  foluble  in  alcohol,  and  of  an 
empyreumatic  fmell. 

3dly.  That  by  fublimation,  or  by  the  procefs  of  Scheele, 
benzoic  acid  may  be  extraded  from  it. 

4thly.  That  water  does  not  ad  upon  it. 

5thly, 
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5thly.  That  by  means  of  nitric  acid  a  matter  analogous  to 
refins,  mixed  with  the  adipocerous  fubftance,  is  extracted 
from  it. 

6th!y.  That  the  concentrated  fulphuric,  muriatic,  and 
oxigenated  muriatic  acid,  convert  it  to  a  coal,  without  dif- 
folving  it. 

7thly.  That  with  alcalis  it  forms  a  faponaceous  compound. 

8 thly .  That  lixed  oils,  volatile  oils,  ether  and  alcohol,  are 
the  true  folvents  of  ambergris. 

9th ly .  And  lafily,  that  alcohol  affords  the  means  of  feparat- 
ing  its  conftituent  parts  in  the  following  proportions. 
Adipocerous  matter  - 
Refin  - 
Benzoic  acid 
Coally  matter 


2.01 6grammes.  Its  conftltuent 
1.167  parts* 

0.425 

0.212 


3.820. 


IV. 

An  Account  of  fome  Stones  faid  to  have  fallen  on  the  Earth  in 
France ;  and  of  a  Lump  of  native  Iron,  faid  to  have  fallen  in 
India.  By  the  Right  Hon .  Charles  Greville,  F.  R .  i>*.  r  ' 

1  HE  experiments  and  obfervations  made  by  Edward  How-  That  ftonyand 
ard,  Efq.  on  certain  ftony  and  metalline  fubftances  faid  to  faUen  on* 
have  fallen  on  the  earth,  and  the  accurate  defcription  which  the  earth  is 
the  Count  de  Bournon  has  given  oi  thole  fubftances,  have,  ^ 
in  my  opinion,  fully  eftablifned  the  following  fact,  namely, 
that  a  number  of  hones  averted  to  have  fallen  under  fimiiar 
circumftances,  have  precilely  the  lame  characters. 

The  ftones  from  Benares,  that  from  Yorklhire,  that  from 
Sienna,  and  that  from  Bohemia,  were  the  whole  which  had 
then  been  feenin  England.  They  all  contained  pyrites  of  a  pe¬ 
culiar  character  :  they  all  had  a  coating  ol  black  oxide  of  iron :  they 
all  contained  an  alloy  of  iron  and  nickel ;  and  the  earths  which 
ierved  to  them  as  a  fort  of  connecting  medium,  correlponded 
in  their  nature,  and  nearly  in  their  proportions. 

Since  the  publication  of  Mr.  Howard's  and  Count  de  Three  new  fpe- 
Bournon's  obfervations,  I  have  received  from  France  three  cimens  hem 

*  From  the  Philof.  Tranf.  1803. 


additional 


STONES  FALLEN  ON  THE  EARTH. 


188 


Remarkable 

hiftory. 


Thefe  three 
fpccimens  agree 
in  chara&erwith 
the  others. 


Metallic  ftone 
that  fell  in  India 
nearly  two  cen¬ 
turies  ago. 


additional  fpecimens.  Monfieur  St.  Amand  very  obligingly 
divided  with  me  a  fpecimen  he  had  broken  from  a  Hone  of  about 
15  inches  diameter,  preferred  in  the  Mufeum  of  Bourdeaux, 
which  (lone  fell  near  Roqueford,  in  the  Landes,  on  the  20th 
Auguft,  1789,  during  the  explofion  of  a  meteor;  it  brok« 
through  the  roof  of  a  cottage,  and  killed  a  herdfman  and  fome 
cattle.  M.  St.  Amand  alfo  gave  me  part  of  a  done  he  had 
preferved  in  his  collection  ever  fince  the  year  1790,  when  a 
(bower  of  ftones,  weighing  from  \  an  ounce  to  15  and  25 
pounds  each,  fell  in  the  parilhes  of  Grange  and  Creon,  and 
alfo  in  the  parifh  of  Juliac,  in  Armagnac;  which  faCt  was,  at 
the  time,  verified  by  Duby,  Mayor  of  Armile,  and  publifhed 
by  Bertholon,  in  the  Journal  dcs  Sciences  utiles  de  Montpellier, 
in  the  year  1790. 

The  third  fpecimen,  I  owe  tothe  Marquis  de  Dree  ;  it  is  a 
fragment,  broken  from  a  done  of  22  pounds  weight,  which 
fell  near  the  village  of  Salles,  not  far  from  Villefranche  in 
Burgundy,  on  the  12th  of  March,  1798;  this  was  alfo  ac¬ 
companied  by  a  meteor. 

1  content  myfelf  with  the  mere  recital  of  the  facts,  in  con¬ 
firmation  of  the  obfervations  prefented  to  the  Society,  as  thefe 
three  additional  fpecimens  have  precifely  the  fame  characters, 
texture,  and  appearance,  as  the  others  in  my  collection;  and 
are  fcarcely,  by  the  eye,  to  be  diltinguiflied  from  them. 

I  (liould  not,  perhaps,  have  troubled  the  Society  with  this 
account,  as  my  friend  the  Marquis  de  Dree,  whofe  knowledge 
in  mineralogy  peculiarly  qualifies  him  to  invedigate  thele  lub- 
jeCts,  has  given  me  hopes  of  feeing  his  obfervations  on  them 
publifhed  ;  but  a  new  evidence  has  lately  fallen  into  my  hands, 
and  is  the  only  one  I  have  met  with  that  afeertains  the  origin 
of  native  iron,  which  from  analyfis,  had  been  fufpcCted  to  have 
a  common  origin  with  the  dones  fallen  on  the  earth.  Con- 
verdng  with  Colonel  Kirkpatrick,  whofe  refearches  have 
embraced  both  the  literature  and  politics  of  India,  and  whole 
talents  had  placed  him  in  very  important  fituations  in  various 
parts  of  India,  I  inquired  whether  he  had  ever  heard  of  any 
indances  dmilar  to  the  explodon  of  the  meteor  at  Benares  in 
1798.  He  told  me,  he  could  not  recolleCt  having  heard  or 
read  of  any  other  indance,  excepting  one  in  the  Memoirs 
written  by  the  Emperor  Jebangire,  and  of  that  he  did  not 
recolleCt  the  particulars.  A  few  days  after,  having  found  the 

p adage 
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JxiiTage  in  the  original  Perfian,  he  was  fo  obliging  as  to  Iranfiate 
it.  I  eonfider  it  as  an  authentic  fa6l ;  for  the  Emperor  Jehan- 
gire  was  not  a  prince  on  whom  his  courtiers  would  idly  venture 
to  impote  ;  and  there  can  be  little  probability  that  an  Aumil 
of  a  didrict  fhould  invent  fuch  a  dory,  or  be  able  to  produce 
a  fubdance  apparently  like  iron,  but  which,  on  trial,  differed 
from  manufactured  iron.  Colonel  Kirkpatrick’s  trandation  I 
have  obtained  his  leave  to  communicate,  with  his  attedation, 
to  the  Royal  Society. 


Ex'tradl  from  the  Memoirs  of  the  Emperor  Jehangire,  written  ( irt 

Eerfiun )  by  himfelf  and  tranjlated  by  Colonel  Kirkpatrick. 

A.H.  1030,  or  1  6th  year  of  the  reign. — The  following  is  Narrative 

among  the  extraordinary  occurrences  of  (his  period.  ,  'vntt:en  by 

0  J  f  Emperor  Jehan- 

Early  on  the  30th  of  Furverdeen,  of  the  prefent  year  *,  and  gire  of  a  metallic 
in  the  Ealfern  quarter,  fof  the  heavens]  there  arofe  in  one  of  ^one  tlaat^e11  m 

*  l  j  the  yesr 

the  villages  of  the  Purgunnah  of  Jalindher  f,  fuch  a  great  and 
tremendous  noife  as  had  nearly,  by  its  dreadful  nature,  deprived 
the  inhabitants  of  the  place  of  their  fenfes.  During  this  noife, 
a  luminous  body  [was  obferved]  to  fall  from  above  on  the 
earth,  fuggeding  to  the  beholders  the  idea  that  the  firmament 
was  raining  fire.  In  a  fhort  time,  the  noife  having  fubfided, 
and  the  inhabitants  having  recovered  from  their  alarm,  a 
courier  was  dilpatched  [by  them]  to  Mahomrned  Syeed,  the 
Aumil  l  of  the  aforefaid  Purgunnah,  to  advertife  him  of  this 
event.  The  Aumil,  indantly  mounting,  [his  horfe,]  proceed¬ 
ed  to  the  fpot,  [where  the  luminous  body  had  fallen].  Here 
he  perceived  the  earth,  to  the  extent  of  ten  or  twelve  guz  §, 
in  length  and  breadth,  to  be  burnt  to  fuch  a  degree,  that  not 
the  lead  trace  of  verdure,  or  a  blade  of  grafs  remained  ;  nor 
had  the  heat  [which  had  been  communicated  to  it]  yet  fub- 
dded  entirely. 


*  The  firll  of  Furverdeen  of  this  year,  (A.  II.  1030,)  cor- 
refponded  with  Saturday,  the  27th  of  Rubbi  ul  Akhir  ;  con- 
fequently,  the  30th  of  Furverdeen  fell  on  the  2Gth  of  Jummad  ul 
Onwul,  or  A.  D.  1G20. 

f  A  purgunnah  is  a  territorial  divifion,  of  arbitrary  extent. 
The  purgunnah  of  f  ctlmdher  is  lituated  in  the  Punjaub,  and  about 
100  miles  S.  E.  of  Lahore. 

I  Aumil  is  a  manager  or  fiscal  fuperintendant  of  a  diftriCE 

§  A  guz  is  rather  lets  than  a  yard. 
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STONES  EALLEN  ON  THE  EARTH. 


It  weighed  up¬ 
wards  of  four 
pounds,  and  was 
brittle* 


With  the  addi¬ 
tion  of  one  part 
of  common  iron 
to  three  parts  of 
the  metallic 
ftone,  excellent 
blades  were 
made* 


Mahommed  Syeed  hereupon  directed  the  aforefaid  fpace  ol 
ground  to  be  dug  up  ;  when,  the  deeper  it  was  dug  thfc 
greater  was  the  heat  of  it  found  to  be.  At  length,  a  lump  of 
iron  made  its  appearance,  the  heat  of  which  was  fo  violent, 
that  one  might  have  fuppofed  it  to  have  been  taken  from  a 
furnace.  After  fome  time  it  became  cold  ;  when  the  Aumil 
conveyed  it  to  his  own  habitation,  from  whence  he  after¬ 
wards  difpatched  it,  in  a  fealed  bag,  to  court. 

Here  I  had  [this  fubftance]  weighed  in  my  prefence.  Its 
weight  was  one  hundred  and  fixty  tolahs.*  I  committed  it 
to  a  lkilful  artifan,  with  orders  to  make  of  it  a  fabre,  a  knife, 
and  a  dagger.  The  workman  [foon]  reported,  that  the  fub- 
ftance  was  not  malleable,  but  Jhivered  into  pieces  under  the 
hammer. f 

Upon  this,  I  ordered  it  to  be  mixed  with  other  iron.  Con¬ 
formably  to  my  orders,  three  parts  of  the  iron  of  lightning  X 
were  mixed  with  one  part  of  common  iron  ;  and  from  the 
mixture  were  made  two  fab  res,  one  knife,  and  one  dagger. 

By  the  addition  of  the  common  iron,  the  [new]  fubftancc 
acquired  a  [fine]  temper ;  the  blade  [fabricated  from  it] 
proving  as  elafiic  as  the  molt  genuine  blades  of  Ulmanny,§ 
and  of  the  South,  and  bending,  like  them,  without  leaving 
any  mark  ofjhe  bend.  I  had  them  tried  in  my  prefence, 
and  found  them  cut  excellently ;  as  well  [indeed]  as  the 
beft  genuine  fabres.  One  of  thefe  fabres  I  named  Katai,  or 
the  cut'ter ;  and  the  other  Burk-ferijht ,  or  the  lightning-na- 
tured. 

A  poet ||  compofed  and  prefented  to  me,  on  this  occafion, 
the  following  tetraftich. 

“  This  earth  has  attained  order  and  regularity  through  the 
“  Emperor  Jehangire  : 

“  In  his  time  fell  raiv  iron  from  lightning: 

“  That  iron  was,  by  his  vvorld-fubduing  authority. 

i(  Converted  into  a  dagger,  a  knife,  and  two  fabres. ” 


*  A  tolah  is  about  180  grains,  Troy  weight, 
f  Literally,  “  it  did  not  ftand  beneath  the  hammer,  but  fell  t® 
pieces. 

%  This  exprefiion  is  equivalent  to  our  term  thunder-bolt . 

^  The  name  of  the  place  here  defigned  is  doubtful. 

|(  The  poet  is  nam^d  in-  the  original  j  but  the  name  is  not  per- 
fe&ly  legible. 
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1  he  chronogram  of  this  occurrence  is  contained  in  the 
words*  (  )  which  fignify  t(  the  flame  of  the 

imperial  lightning;”  and  give  the  year  (of  the  Hegcra)  1030. 

N.  B.  The  foregoing  tranflation  (which  is  nearly  literal) 
has  been  made  from  a  manufcript  that  has  been  feveral  years 
in  my  pofleflion ;  and  which,  although  without  date,  bears 
marks  of  having  been  written  at  a  remote  period. 

WM.  KIRKPATRICK. 


a 


V. 


Analyfis  of  the  Natrolite.  By  Klaproth.-)- 

r\  HE  foflil  which  forms  the  fubjedt  of  this  analyfis,  and  to 
which  I  give  the  name  of  natrolite ,  for  reafons  to  be  (fated 
hereafter,  is  found  at  Hogau  in  Suabia,  on  the  borders  of 
Switzerland.  It  is  depofited  in  the  crevices,  or  clefts  and  ca¬ 
vities  of  the  fonorous  porphyry.  (Klinginftein  Porphyr)  from 
having  a  found,  nearly  metallic,  which  form  the  mountains 
and  rocks  of  Hohentwiel,  Hohenkrahen,  and  Magdeberg. 

The  colour  of  this  foflil  is  a  dirty  ochreaceous  yellow,  ap¬ 
proaching  fometimes  to  an  Ifabella  yellow,  at  other  times  to 
a  yellowifti  brown,  interfe&ed  with  concentric  white  lines. 
It  is  compact,  its  internal  fradture  has  a  filky  luflre.  It  breaks 
into  wedge-like  pieces,  the  edges  of  which  poflefs  little  tran- 
parency  ;  it  is  not  very  hard,  extremely  brittle,  and  of=2,200 
fpecific  gravity. 

A. 

a .  100  grains  of  natrolite,  after  having  been  ignited  for 
fome  time  in  a  filver  crucible,  loft  nine  grains.  The  figure 
of  the  ft  one  was  retained,  but  its  compa&nefs  was  con- 
fiderably  diminflhed. 

h.  Before  the  blow-pipe  on  charcoal,  natrolite  fufes  quickly 
into  a  tranfparent  glaC,  full  of  fmall  air  bubbles. 

c.  Natrolite  placed  in  a  clay  crucible,  and  expofed  fo  the 
heat  of  a  porcelain  furnace,  fufed  into  a  tranfparent  giafs  of  a 
liiiht  brown  colour. 

*  The  Perfian  chara&ers  are  given  in  the  Tranfaft ions.  N. 

f  Abliraft  of  an  Effay  in  the  memoirs  of  the  Royal  Academy 

«f  Sciences  at  Berlin,  1803,  page  243. 
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■with  rnirmte 
globules  of  iron 
in  the  furfpce. 


Diffolved  in 
muriatic  acid* 


The  filiceous 
earth  being  pre¬ 
cipitated  by 
water, 

cubic  cryftals 
were  obtained. 

The  dry  mafs 
digefted  in  al. 
cohol. 


The  refiduum 
diffolved  in  wa¬ 
ter,  and 
precipitated  by 
ammonia. 


The  folution  in 
alcohol  decom- 
pofed  by  am¬ 
monia. 


Tbe  precipitates 
digefted  in  folu- 
ti#n  of  potafti. 


d.  In  a  charcoal  crucible  the  mineral  afforded  the  fatne 
product.  The  glafs  pearl  exhibited  on  its  furface  minute  glo¬ 
bules  of  iron. 

B. 

a.  100  grains  of  finely  levigated  natrolite,  were  mixed  into 
a  party  tluid  with  water,  put  into  a  flafk,  and  diverted  in  mo¬ 
derately  ftrong  muriatic  acid.  The  folution  was  foon  effected, 
and  it  exhibited  a  reddifli  yellow  gelatinous  mafs.  After  di¬ 
luting  it  copioufiy  with  water,  and  continuing  the  digertion, 
the  filiceous  earth  feparated,  which,  being  collected  and 
dried,  weighed  4S  grains. 

b.  The  fluid  obtained  in  tbe  lart  procefs  on  evaporation, 
yielded  cubic  cryrtals.  The  remaining  fluid  being  further 
evaporafed  to  drynefs,  the  dry  mafs  was  pulverifed,  and  di- 
gerted  with  a  gentle  heat  in  alcohol.  Having  fuffered  the  al¬ 
coholic  folution  to  cool,  a  white  faline  powder  was  depofiled  ; 
the  alcohol  was  therefore  decanted,  and  the  powder  coIle6fecl, 
wafhed  in  fpirit,  and  dried.  The  remaining  alcoholic  folution 
was  afrefli  evaporated,  a  fmali  quantity  of  the  fame  faline 
powder  became  feparated,  which  was  added  to  that  obtained 
before. 

c.  The  refidue  of  the  procefs  b  infoluble  in  alcohol,  was 
dilfolved  in  water.  On  adding  to  this  folution  liquid  ammonia, 
a  light  fiocculent  precipitate  became  depolited.  This  being 
feparated  by  the  filtre,  the  fluid  which  paffed  through,  was 
evaporated  by  a  gentle  heat.  The  fait  obtained,  weighed  when 
perfectly  dry,  31|  grains. 

d.  The  alcoholic  folution  b  (which  from  other  experiments, 
was  known  already  to  contain  nothing  but  alumine  and  oxide 
of  iron)  after  being  diluted  with  water,  was  decompofed  by 
liquid  ammonia,  and  the  precipitate  collc6led  and  dried. 
The  fluid,  from  which  this  precipitate  had  been  feparated, 
was  evaporated,  and  the  mafs  ftrongly  heated,  fo  as  to  vola¬ 
tilize  the  muriate  of  ammonia  that  had  been  formed,  when 
there  remained  two  grains  of  fait,  which  being  diffolved  in 
water,  yielded  cubical  cryftals. 

e.  The  precipitate  obtained  by  means  of  liquid  ammonia  dt 
together  with  that  before  produced  c,  were  put  into  a  folu¬ 
tion  of  pot-afh,  and  digefled  with  that  fluid.  A  folution  was 
effected,  and  oxide  of  iron  feparated,  which,  after  being  ig¬ 
nited,  weighed  1J  grains. 
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f.  The  alcaline  folution  e  was  mingled  with  muriatic  acid,  Alumine  fepa- 
till  the  precipitate  produced,  became  rediffolved,  and  was  then  gi^ne  folution* 
decompofed  by  carbonate  of  foda.  The  precipitate  obtained 
after  being  waflied,  dried,  and  ignited,  weighed  24|  grains. 

It  was  alumine. 

>.  It  remained  Hill  to  examine  the  alcaline  part  of  the  foflil,  The  ai1”lin*a.I 
which  produced  with  muriatic  acid  the  3 1  \  gr.  c.  and  the 
two  grains  d.  Tafte,  figure  of  cryftals,  and  chemical  re¬ 
agents,  proved  it  to  be  muriate  of  foda.  A  folution  of  it  in 
water,  mingled  with  a  concentrated  folution  of  tartareous 
acid,  did  not  produce  tartarite  of  potafli.  Another  part  ot 
the  folution,  after  being  decompofed  by  fulphuric  acid,  yielded 
fulphate  of  foda. 

Having  afcertained  bv  experiments  that  100  parts  of  abfo- 
lutely  pure  carbonate  of  foda  *,  dried  in  a  heat  ot  ignition, 
when  iaturated  with  muriatic  acid,  loll  41  parts  by  weight  ot 
carbonic  acid,  and  yielded  120|  parts  ot  dry  muriate  of 
foda  (the  defecation  of  which  was  not  continued  to  decre¬ 
pitation)  we  may  conclude,  that  the  above  33J;  grains  ot  mu¬ 
riate  of  foda  contained  16-  of  foda. 


rts  of  the  natrolite  confequently  yielded  : 

Component 
parts  of  natro- 

Siliceous  earth  B. 

a 

48.  grs. 

lite. 

Alumine 

f 

-  -  «•  24.25 

Oxide  of  iron 

e 

i 

i 

Ot 

Soda 

g 

-  16.50 

Water  -  A. 

a 

9.— 

99.50 

The  fm all  number  of  foflils  which  contain  foda,  is  therefore 
augmented  by  one  more.  That  foda  was  contained  in  this 
ftone  might  perhaps  have  been  expefted,  on  account  ot  its 
forming  frequently  the  matrix  of  the  fonorous  porphyry,  which, 

*  In  order  to  obtain  perfeftly  pure  carbonate  of  foda,  I  diffolve  Pfu£dyrb“a“ 
common  carbonate  of  foda  in  water,  and  faturate  this  folution 
with  nitric  acid,  taking  care  that  the  acid  is  a  little  in  excels.  I 
then  feparate  the  fulphuric  acid  by  nitrate  of  barytes,  and  tile 
muriatic  acid  by  nitrate  of  f.lver.  The  fluid  thus  purified  I  eva¬ 
porate  to  drynefs,  and  fufe  the  nitrate  of  foda  obtained,  and  decom- 
pofe  it  by  detonation  with  charcoal.  I  then  elixiviate  the  refidue, 
filter,  and  cryftalize  the  carbonate  of  foda. 
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it  is  now  known,  always  contains  this  alcali,  but  as  the  quan-' 
tity  of  foda  contained  in  this  foflil,  is  twice  as  large  as  that 
which  exifis  in  the  fonorous  porphyry,  I  have  not  hefitated  at 
giving  it  the  name  of  nutrolite. 


VI. 


On  the  Employment  of  Aerojl at i-c  Machines  in  the  Military  Science, 
and  for  the  Conjlr  action  of  Geographical  Plans.  *'  ^Citizen 
A.  F.  LoMET.f 


Prefent  ftate  «f 
aero  Nation. 


Its  improvement 
fliould  be  pro¬ 
moted  by  go¬ 
vernment. 


Advantages  to 
be  derived  from 
its  ufe  in  war. 


fathnee* 


1  HE  aerofiatic  art  is  fiill  in  its  infancy;  and  whatever  pro- 
grefs  may  have  been  already  made  in  it,  it  is  impofiible  to 
forefee  all  the  refources  it  may  afford,  or  to  determine  the  li¬ 
mits  of  its  utility.  Time  and  experience  mufi  fix  our  opinions 
refpedting  it;  but  it  is  of  confequence  to  obtain  the  atfi fiance 
of  learned  men  and  artifis  in  this  interefiing  purfuit;  and  as  the 
fmalleft  invefiigations  of  this  nature  are  generally  too  expen- 
five  for  individuals,  it  is  necelfary  that  the  government  fhould 
fupport  an  eftablifhment  particularly  devoted  to  the  pra&ice 
and  improvement  of  the  procefies  which  conftitute  it. 

Aerofiats  will  furnifh,  in  prefence  of  an  enemy,  one  or 
more  points  of  obfervation  at  pleafure,  from  which  the  pofi- 
tions  he  occupies  may  be  ie:onnoitred.,  his  movements  fiudied, 
and  his  manoeuvres  judged  of  in  the  grofs,  or  appreciated  in 
the  mod  minute  detail.  It  may  be  prefumed  that  thefe  ma¬ 
chines  will  become  of  the  mod  indifpenfable  utility  in  war,  be- 
caufe  they  fupply  it  with  an  extraordinary  means,  hitherto  un¬ 
known,  of  making  obfervations,  which  may  in  an  infiant  de¬ 
termine  the  fate  of  battles,  fecure  the  difpofitions  for  a  vigorous 
defence,  or  at  leaft  point  out  the  moment  and  the  mod  con¬ 
venient  outlets  for  a  retreat;  and  more  particularly  to  draw  at¬ 
tention  to  the  advantages  which  an  army  may  derive  from  bal¬ 
loons,  it  will  be  fufficient  to  remember  the  happy  ufe  made  of 
them  at  the  battle  of  Fleurus. 


*  Adjutant-commandant,  formerly  keeper  of  the  colle&ion  of 
models  belonging  to  the  Polytechnic  School,  and  now  at  the  head  of 
thefixrh  divifion  of  the  war  department.  (Military  operations  and 
movement  of  the  troops.) 

f  From  Journal  de  l’Ecole  Polytechnique,  Tome  IV.  p.  252. 
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The  Committee  oF  Public  Safety,  and  afterwards  the  Exe-  Experiments 
cutive  Dire£lory,  thought  that  the  application  of  aeroftats  to  ^y^ler  of 
military  inquiries  of  every  defeription  ought  to  be  ftudied  and  the  Fiench 
pra&ifed  during  peace.  They  were  alfo  deiirous,  that  they  government, 
might  be  employed  in  the  conffru<5tion  of  geographical  plans, 
or  at  lead  in  afeertaining  the  intermediate  particulars  of  the 
territory  between  the  points  which  had  been  geometrically  de¬ 
termined.  Having  been  charged  with  the  experiments  re¬ 
lative  to  thefe  different  applications,  I  purpofe  giving  an  ac¬ 
count  of  the  principal  refults. 

The  intention,  from  the  fir ft  afeents,  was  to  meafure  the  Hrft  attempts  at 
angle  formed  by  the  vifual  rays  falling  on  the  eye  of  the  aerial  angje  0f\he  vi- 
obferver,  from  feveral  determinate  points  on  the  earth.  1  he  fuairays, 
unavoidable  motion  of  the  aeroflat  preventing  the  ufe  of  the 
graphometer  in  this  operation,  a  recipiangle  was  at  firfl  fub- 
flituted,  fufpended  like  a  mariner’s  compafs,  by  the  affiilance 
of  which,  it  was  hoped  the  meafure  of  the  angles  would  be 
eafily  taken,  and  particularly  that  they  would  be  obtained  with 
immediate  relation  to  a  horizontal  plane.  This  attempt  not 
having  fucceeded,  it  was  neceffary  in  future  to  make  ufe  of  a 
fextant. 

This  inftrument  was  every  thing  that  could  be  defired  for  The  ufe  of  the 
celerity,  as  well  as  for  the  facility  and  precifion  of  the  obfer-  free  fr0m  error, 
vations,  but  it  has  this  inconvenience,  in  the  cafe  in  hand,  that 
it  only  fhews  the  angle  on  a  plane  inclined  to  the  horizon  ;  and 
moreover,  in  its  ordinary  conftrutffion  it  furnifhes  no  means  of 
noticing  this  inclination.  The  perpetual  agitation  of  the  ma¬ 
chine  is  another  fource  of  error;  in  fact,  an  aeroftat,  kept  ele¬ 
vated  and  held  by  cords,  is  continually  changing  pofition;  it 
moves  in  fpace,  deferibing  alternate  ellipfes,  the  curvature  of 
which  is  modified  to  infinity,  according  to  the  v  iolence  of  the 
wind,  the  elaflicity  of  the  cords,  and  the  fituation  of  the  places 
to  which  it  is  fattened.  It  leaves  then  no  trace  of  its  variations, 
and  does  not  permit  the  oblerver  which  it  iupports,  to  add  to 
the  meafure  of  any  angle  whatfoever,  that  of  the  two  angles 
neceffary  toconne6tthe  firfl  with  the  plane  of  the  horizon. 

Neverthelefs,  for  plans  relative  to  the  generality  of  military  But  Is  never- 
inquiries,  and  in  ail  cales  where  a  (ketch  of  the  figure  of  the 
earth  is  fufticient  without  attending  to  flight  inaccuracies  m  cafes, 
diflances,  limple  observations,  made  with  the  fextant,  will 
anfwer  the  purpofe,  and  furnifh  the  means  of  operating  with 
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Additional  ap¬ 
paratus  to  ren¬ 
der  the  fextant 


facility  over  a  vaft  extent  of  territory,  fecure  from  the  attempts 
of  an  enemy.  But  it  is  not  equally  fervieeable  in  operations 
which  require  a  rigorous  exadnefs,  and  in  which  it  is  rcqui- 
lite  to  conned  the  angles  with  the  centre  of  the  flation,  and 
with  the  plan  of  the  horizon. 

The  following  is  the  mode  in  which  I  have  endeavoured  to 
fulfil  the  various  objeds: 
capable  ot  indi-  The  angles  neceftary  for  conneding  the  pofition  of  two  ob- 
cating  all  the  re-  j e$s  with  the  centre  of  the  flation  and  the  plane  of  the  hori¬ 
zon,  are,  lft.  the  angle  comprehended  between  the  rays  fall¬ 
ing  on  the  eye  of  the  obferver  from  thefe  points;  2d.  the  an¬ 
gles  formed  by  each  of  thefe  rays  with  the  perpendicular. — 
We  have  feen,  that  it  is  impoffible  for  the  aeroftatic  obferver 
to  mark  thefe  three  angles  by  taking  them  after  each  other; 
but  if  their  meafure  were  inftantaneous,  the  difficulty  would 
be  overcome.  This  would  therefore  be  the  cafe  if  an  inftru- 
ment  could  be  devifed,  which  would  give  thefe  three  angles 
at  once  by  a  tingle  obfervation;  and  as  the  fextant  already 
fhows  the  angle  comprehended  between  the  rays,  the  objed 
in  view  is  to  add  the  neceffary  parts  to  that  internment  for  ob¬ 
taining  the  other  two  at  the  fame  time. 

Let  B  AC  (Plated.)  be  the  angle  formed  by  the  vilual  rays 
A  B,  AC  ;  falling  on  the  mirror  A  of  the  fextant  from  the  ob- 
jeds  B  and  C;  if  the  index  A  D  be  moved  until  the  image 
of  the  objed  C  refleded  by  the  mirror  A  placed  on  the  index 
coincides  by  double  reflection  on  the  mirror  L,  with  the  point 
where  the  objed  B  is  feen;  and  if  they  be  both  perceived  at 
the  fame  time  by  the  obferver  looking  through  the  telefcope  P, 
it  is  known,  (by  the  Theory  and  Ufe  of  the  Sextant)  lft.  That  the 
angle  DAE,  comprifed  between  the  index  A  D  and  the  fixed 
radius  or  line  of  zero  A  E  of  the  inftrument,  is  always  equal 
half  the  angle  B  A  C,  the  meafure  of  which  is  required: 
2d,  That  the  line  R  B,  which  is  fuppofed  to  pafs  through  the 
axis  of  the  telefcope  and  the  centre  of  the  mirror  L,  is  always 
direded  to  the  point  B,  and  is  ufually  taken  for  the  fide  A  B; 
the  error  arifing  from  the  Imall  diftance  A  R  being  confidered 
as  nothing  in  pradice:  hence,  if  we  fuppofe  a  vifual  ray  pair¬ 
ing  from  the  point  R  to  the  objed  C,  the  angles  B  R  C  and 
B  AC  may  be  reputed  equal,  and  be  taken  indiferiminately 
for  each  other. 


Preliminary  ob¬ 
servations. 


This 
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This  being  premifed,  if  a  ruler  be  placed  in  the  direction  Method  of  af 
R  B,  it  may  be  confidered  as  in  that  of  the  fide  A  B,  and  ”rt“mir; 
ii  we  can  fucceed  in  fixing  a  fecond  ruler  in  fuch  a  manner  v,iu^ 
that  the  moveable  index  fiiall  carry  it  into  the  diredtion  R  C, 
at  the  infiant  that  the  images  of  the  two  objects  B  and  C 
are  brought  into  one  at  the  point  L,  it  is  evident  that  thefe  iwo 
rulers  will  form  between  them  the  angle  B  R  C,  and  confe- 
quently  the  angle  B  A  C. 

Toaccomplifh  this,  let  us  fuppofe  a  fort  of  falfe  fquare,  S  R  Q> 
fituate  in  the  plane  of  the  infirument,  and  moveable  at  its  axis 
on  a  pivot  fixed  at  the  point  R,  at  the  interfection  of  the  lines 
A  R  and  R  L ;  making  the  angle  SRQ,  comprifed  between 
its  arms,  equal  to  the  angle  ERL,  and  the  fide  R  S  equal  to 
the  difiance  A  R.  If  now  we  fuppofe  that  the  extremity  S  of 
the  fide  R  S,  is  retained  by  a  button  in  a  groove  M  N,  worked 
in  the  moveable  index,  the  movement  of  it  will  be  communicated 
to  the  falfe  fquare  in  fuch  a  manner  that  the  angle  L  R  Q  will 
always  be  equal  to  the  angle  B  A  C,  and  confequently  the  fide 
R  Q  will  be  placed  in  the  requifite  diredtion. 

In  fadt,  the  triangle  A  R  S  being  ifofceles  in  its  form,  the 
exterior  angle  S  R  E  =  R  A  S  -j- A  S  R.  =  2RAS  —  BAC; 
but  SRQ  being  equal  to  E  R  L,  if  the  common  angle  S  R  L 
be  taken  away,  there  will  remain  the  angle  S  R  E—  LRQ  = 

B  AC. 

Now  let  us  fix  under  each  of  the  two  rulers  R  L  and  Q  R  Obfervaticn  cf 
a  fmali  graduated  quadrant,  fufpended  in  fuch  a  manner 
that  it  will  place  itfelf  in  the  vertical  plane  of  the  fide  corref-  vitc  .  avs  a  • 
ponding  to  the  angle  obferved;  let  us  affix  to  each  of  thefe 
quadrants  a  plummet,  compofed  of  a  fiiff  arm  moveable  upon 
a  pivot,  and  furnifhed  with  a  nonius  index  and  a  weight,  which 
gives  it  a  confiant  tendency  to  atfume  a  vertical  petition,  in 
whatfoever  fituation  the  fextant  may  be  placed;  finally,  let 
the  whole  be  fo  difpofed  that  the  index  of  each  plummet  may 
be  retained  at  will,  at  the  divifion  indicated  on  tne  limb  b)  the 
effect  of  the  fufpenfion,  and  this  by  means  of  a  trigger,  which 
can  be  pulled  at  the  exad  infiant  of  obferving  the  principal 
angle  in  the  points  ot  reflexion.  It  is  evident  that  the  timid-  ^  ^  (M1  *the 
taneous  adtion  of  the  two  rulers  and  the  plummets  will  thow  p]ane  on  the 
the  three  angles  fought,  and  that  nothing  remains  but  to  re-  are 

duce,  by  calculation,  the  angle  B  A  C  to  the  plane  ot  the  ho-  ca;cuiati0n. 


rizon. 
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Succefs  of  the 
inftrument. 


Probable  future 
^vantages. 


Method  of  con- 
nedling  all  the 
obferved  angles 
in  one  com¬ 
mon  centre. 


Application  of 
the  procefs. 


Inaccuracy  to  be 
expcdled  from 
an  inexperiened 
©bferver. 


This  inftrument.  arranged  in  the  manner  here  deferibed, 
produced  every  deftred  effect  in  our  experiments.  The  ii  - 
vention,  asfimple  as  it  is  happy,  may  become  very  important 
from  the  ufeful  applications  of  which  it  is  fufceptible;  and  there 
is  already  reafon  to  hope  that,  by  bringing  this  to  perfection, 
or  by  the  formation  of  fome  analogous  inftrument  hereafter, 
there  will  be  a  poflibility  of  executing  trigonometric  operations 
with  much  corrcctnefs,  by  theaffiftance  of  ueroftatic  machines, 
not withffanding  their  continual  motion. 

It  was  not  enough  to  have  difeovered  the  means  of  connefl- 
ing  the  angles  with  the  plane  of  the  horizon:  it  was  (till  do-, 
firable,  that  all  the  angles  obferved  during  afeents  in  any  one 
place,  fhould  have  a  relation  to  the  common  centre  of  obfer- 
vation.  To  accotfiplifh  this,  it  was  neceftary  to  keep  a  regiffer, 
by  fome  means,  of  the  fituation  of  the  machine  at  the  precife 
moment  of  meafuring  each  of  thefe  angles.  This  was  done  by 
dropping  from  the  aeroftat,  at  that  inftant,  a  fmall  ffake,  leaded 
and  furnifhed  with  an  iron  point.  This  ffake  fell  rapidly  to  the 
earlh,  into  which  it  (luck,  and  marked  a  point  correfponding 
to  the  fummit  of  the  angle  meafured.  It  was  then  eafy  to 
compare  the  pofilion  of  this  point,  with  that  of  one  taken  for 
the  common  centre  of  the  obfervation,  and  thence  to  deduce 
the  neceftary  corrections.  It  muff  however  be  noticed,  that 
the  ffake,  when  abandoned  to  itfelf,  acquires,  at  the  inftant  of 
its  fall,  a  compound  motion  which  partakes  of  that  of  the 
aeroftat,  and  confequently  is  not  exaCtly  vertical;  but  the  er¬ 
ror  which  refults  from  this  deviation  is  but  flightly  perceptible 
in  praCtice. 

The  calculations  and  ordinary  proceffes  of  descriptive  ge¬ 
ometry  will  furnifh  all  the  means  of  making  ufe  of  thefe  differ¬ 
ent  obfervations,  and  of  expreffing  the  refults  on  paper;  not 
only  for  their  application  to  the  conffruCtion  of  maps,  but  alfo 
to  afeertain  heights  compared  with  the  level:  but  we  (hall 
not  in  this  place  enter  into  any  details  on  that  head. 

The  obferver  engaged  making  thefe  firft  experiments, 
foon  perceives  that  the  involuntary  embarraflment,  occafioned 
by  the  novelty  of  his  fituation,  when  he  finds  himfelf  infulated 
and  fufpended  at  a  height  of  feven  or  eight  hundred  metres, 
has  a  confiderable  influence  both  on  the  fidelity  of  his  ob¬ 
fervations  and  on  the  time  neceftary  for  making  them.  All 
certainty  depends,  in  fad,  upon  the  confidence  and  readinefs 

of 
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of  the  obferver ;  and  it  cannot  be  concealed,  that  it  may 
produce  great  inconveniences,  becaufe  thi*  difficulty  of  ope¬ 
rating  opens  wide  limits  for  the  errors  which  it  is  poffible  to 
commit. 

From  this  lad  obfervation  it  will  be  feen:  id.  That  it  is  in-  Conditions  nc- 
difpenfably  neceffaryto  have  acquired  a  great  aptitude  for  thefe 
lort  of  obiervations,  to  be  able  to  execute  them  with  precifion :  vations. 

2d.  That  the  procefTes  jud  defcribed  are  more  fatisfaftory  in 
theory  than  they  would  be  in  thofe  applications  which  require 
drift  accuracy;  and,  that  though  there  are  lituations  in 
which  nothing  can  be  fubdituted  for  their  life  in  the  condruc- 
tion  of  fome  figured  plans,  it  is  at  lead  proper  never  to  ufe 
them  in  preference  to  thofe  means  of  obfervation  which  are 
better  known,  and  which  can  be  employed  with  more  cer-* 
tainty. 

But  it  cannot  be  too  often  repeated,  at  the  fame  time,  that  Advantages  to 
aerodats  furnith  the  means  of  giving  the  mod  lively  intered  to  df"ved  by 

&  J  employing  oal- 

the  delineation  of  the  figure  of  the  earth,  in  maps  of  all  de-  loons  in  i'urvey- 

fcriptions;  and  that  their  ufe  is  of  the  greated  affidance  in  the  *ng  coantries* 
formation  of  plans,  the  outline  of  which  may  be  (ufficiently 
defined  by  a  dimple  eye-fketch.  The  aerial  obferver,  by 
difcovering  a  vad  extent  of  country,  accudoms  himfelf  fully 
to  confider  the  general  organifation  of  the  afperities  of  the 
country,  and  even  the  particulars  of  its  varieties,  as  well 
as  the  tone  of  colour,  which  appear  to  give  a  different  charac¬ 
ter  to  each  portion  of  territory.  If  this  new  method  of  obfer¬ 
vation  be  cultivated  with  affiduity,  it  will  doubtlefs  lead  to  a 
fenfible  improvement  in  the  art  of  drawing  plans.  But  to  be¬ 
nefit  by  the  advantages  which  it  affords,  it  is  neceffary,  that 
thofe  who  are  dedined  to  this  employment  fliould  join  a  pro¬ 
found  knowledge  of  geometry  to  a  great  facility  in  defigning 
landfcapes.  May  they  be  convinced  of  the  importance  of  this 
truth,  and  affure  themtelves  that  no  part  of  the  plan  can  arrive 
at  perfeftion,  either  ornamental  or  relative  to  civil  and  mili¬ 
tary  purpofes,  unlefs  drift  accuracy  in  the  outline  is  accom¬ 
panied  by  that  fidelity  of  expreffion  which  is  capable  ot  pro¬ 
ducing  in  thofe  who  infpeft  the  plans,  all  the  ideas  which  the 
obferver  had  formed  from  the  afpeft  ot  the  country. 

From  all  that  has  been  faid,  we  may  conclude,  that  the  aero-  yaiuab1e  pro- 
datic  art  combines  properties  nolefs  valuable  thanunquedionablc 
in  topographic  operations  and  military  refearchesj  that  its  per-  chines. 

feftion 
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fedhon  may  produce  new  and  invaluable  properties;  and  that 
it  would  be  equally  impolitic  to  negledl  the  ufe  of  thefe  ma¬ 
chines,  or  not  to  obtain  for  them  the  information  to  be  derived 
from  reflection  and  experience.  We  (hall  terminate  this  me¬ 
moir  by  an  obfervation  relative  to  their  military  ufes.  Our 
Military  ufc  of  enemies  would  not  fail  to  oppofe  to  the  creative  induftry  ot 
them.  of  France,  an  induftry  of  imitation :  they  would  alfo  have  their 

balloons  and  ballooneers  (aeroftiers.)  The  influence  of  this 
innovation  in  war  is  of  a  nature  to  fpread  with  rapidity,  and 
it  muft  foon  ceafe  to  favour  any  nation  exclufively.  But  even 
in  this  cafe  the  art  of  aeroftatic  machines  will  have  acquired  a 
higher  degree  of  intereft,  becaufe  another  element  fhall  then 
be  in  the  power  of  man,  in  which  the  efforts  of  genius  and 
induftry  may  be  fubfiituted  inftead  of  the  inconfiderate  devafta- 
tions  offeree;  and  this  obfervation  ought  to  intereft  the  friends 
of  hu-manity  in  bringing  them  to  perfection. 


VII. 


Scheele  dif- 
covered  an  in¬ 
flammable  ar¬ 
il  niated  gas. 


Its  properties. 


Chemical  Anali/fis  and  Properties  of  Arfeniatcd  Ilidrogen  Gas 
By  Professor  Tromsdqrff.* 

The  immortal  Scheele,  in  his  eflay  on  arfenic  and  arfcnic 
acid,+  mentions  an  inflammable  arfeniated  gazeous  fluid,  of 
which  he  fays:  “  Hincintelligas,  hunc  aerem  infiammahilem  ejje, 
regulumque  arfenici  folutum  tenere.”  Scheele  ftates,  that  he  ob¬ 
tained  this  gas  during  the  folution  of  tin  in  arfenic  acid.  The 
properties  of  this  gas,  as  pointed  out  by  him,  are  the  follow¬ 
ing.  Arfeniated  Ilidrogen  gas  is  infoluble  in  water;  it  does  not 
render  lime-water  turbid;  mingled  with  atmofpheric  air,  no 
diminution  of  bulk  enfues ;  on  bringing  the  flame  of  a  taper 
in  contadt  with  this  mixture,  a  loud  detonation  follows,  and 
metallic  arfenic  is  depoflted.  Interefting  as  the  obfervations 
here  pointed  out  muft  appear  to  every  chemift,  the  objedt  has 
been  negledted  by  fucceeding  operators. 


*  From  a  memoir,  read  in  the  Royal  Academy  of  Sciences  at 
Berlin,  1803,  p  370. 

t  C.  H.  Scheele  Om  Arfenick  och  defs  Syra ;  Kongl.  Svenlk. 
Vetenfkaps  Academiens  Handlingar.  Ar.  1775.  V.  xxxvi.  265. 

Prouft 
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Proud  is  the  only  philofopher  who  mentions  this  gas :  *  he  Prouft  mentions 
obtained  it  by  digeding  arfenious  acid  and  zinc,  in  dilute  fill-  lt* 
phuric  acid  ;  on  burning  the  gas,  he  obtained  fometimes  arfe¬ 
nious,  at  others  arfenic  acid.  Being  pcrfuaded  that  the  for¬ 
mation  and  properties  of  this  gas  deferved  a  clofer  examination, 

I  indituteda  feries  of  experiments,  the  refults  of  which  are  as 
follows. 

Methods  of  obtaining  arfeniated  Hidrogen  Gas. 

1 .  There  are  a  variety  of  procedes  for  obtaining  arfeniated  Procefles  for  ob- 
iiidrogen.  It  is  produced  by  heating  tin  filings  in  liquid  arfe-  ated'hfdrogcn 
nic  acid.  This  method  is  the  mod;  expenfive  and  mod  tedious,  gas. 

During  the  evolution  of  the  gas  in  this  procefs,  arfenic,  al¬ 
loyed  with  tin,  is  precipitated,  and  the  fluid  obtained,  holds  in 

folulion,  ai  feniate  of  tin. 

2.  It  is  like  wife  formed  by  treating  in  a  fimilar  manner,  arfe¬ 
nic  and  iron  with  muriatic  acid. 

3.  Arfeniated  hidrogen  is  alfo  produced  by  heating  a  mix¬ 
ture  of  arfenious  acid,  iron  filings  and  muriatic  acid.  The 
fluid,  in  this  cafe,  contains  muriate  of  iron  and  muriate  of 
arfenic. 

4.  Tin  filings  and  arfenic  acid  yield  this  gas  under  fimilar 

circum  dances.  , 

5.  Four  parts  of  granulated  zinc  and  one  of  arfenic,  treated 
in  a  fimilar  manner  with  fulphuric  acid,  previoufly diluted  with 
two  parts  of  water,  adord  arfeniated  hidrogen  very  readily. 

The  gas  obtained  according  to  either  of  thefe  procefTes,  is  Bert  produced 
nearly  alike,  but  that  produced  according  to  the  lad  procefs 
feems  to  be  the  mod  perfed  gas,  for  it  contains  no  excefs  of  fulphuric  acid, 
hidrogen.  When  arfeniated  hidrogen  is  produced  by  means 
of  zinc,  arfenic,  and  dilute  of  fulphuric  acid,  the  quantity 
of  arfeniated  hidrogen  is  lefs  than  the  quantity  ot  hidrogen 
which  would  be  obtained  in  decompofing  water  in  a  fimilar 
manner,  without  the  interpodtion  of  arfenic.  The  refidue, 
after  the  evolution  of  the  gas  has  ceafed,  contains  metallic  arfe¬ 
nic;  part  of  the  hidrogen  mud  therefore  have  aded  on  the 
oxigen  of  the  arfenic  acid,  in  order  to  reduce  it  to  the  metal¬ 
lic  date.  From  what  has  been  dated,  it  appears  that  arfeni¬ 
ated  hidrogen  contains  arfenic  in  a  metallic  date,  and  not  in 
the  date  of  arfenious,  or  arfenic  acid.  This  will  become  more 
obvious  in  the  fequel  of  this  paper. 


*  Journ.  de  Phys.  T.  II.  p.  173. 
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PhyJjcal  Properties  of  Arfeniated  Hidrogen  Gas. 

Its  phyfical  pro-  Arfeniated  hidrogen  is  a  permanent  elaflic  aeriform  invifible 
pertiea.  fluid.  It  is  a  true  chemical  compound.  Proud  aflerts  that  it 

depofits  arfenic:  This  however  I  have  never  been  able  to  ob- 
ferve,  if  the  gas  were  pure.  It  has  an  alliaceous  fetid  fmell. 
It  extinguifhes  burning  bodies.  It  is  not  abforbable  by  water; 
but  when  this  fluid  is  freed  from  atmofpheric  air,  it  takes  up  a 
fniall  quantity  of  the  gas  which  becomes  difengaged  again  by 
mere  agitation.  It  does  not  change  the  colour  of  tincture  of 
litmus.  The  fpecific  gravity  of  arfeniated  hidrogen  is,  at  2Sf 
barometrical  prefliire  =  0,5293,  or,  one  cubic  inch  (old  French 
meafure)  weighs  0,2435  grains.  It  is  therefore  lighter  than 
oxigen,  nitrogen,  atmofpheric  air,  carbonic  acid,  nitrous  gas, 
ammonia,  and  gazeous  oxide  of  carbon,  but  heavier  than  hi¬ 
drogen  and  fulphurated  hidrogen  gales.  It  is  abfolutely  fatal 
to  animal  life. 


Chemical  Properties  of  Arfeniated  Hidrogen  Gas. 


Its  chemical 
properties. 


Arfeniated  hidrogen,  mingled  with  atmofpheric  air,  fufTers 
no  chemical  change,  but  mere  dilution.  The  fame  holds  good 
Mixed  with  jii-  with  refpect  to  nitrogen.  When  mingled  with  nitrous  gas,  a 
tsrous  gw.  diminution  of  0,02,  or  0,03  takes  place,  which  fometimes  even 
amounts  to  C,05.  To  afcertain  the  nature  of  this  gas,  I  mixed 
two  parts  of  arfeniated  hidrogen,  with  one  of  nitrous  gas,  and 
gradually  added  oxigen,  till  no  further  diminution  of  bulk  en«* 
iued.  On  prefcnting  to  this  mixture  a  lighted  taper,  a  loud 
explofion  took  place,  accompanied  with  flame.  Probably  part 
of  the  oxigen  added,  remained  uncombined;  for  a  mixture  of 
two  parts  of  nitrous  gas,  and  three  of  arfeniated  hidrogen, 
could  not  be  inflamed  by  the  taper;  arfeniated  hidrogen  is 
mifceable  with  hidrogen,  with  carbonic  acid,  and  with  ammo¬ 
nia  in  all  proportions. 

With  oxigi nl zed  Into  a  cylinder  half  filled  with  arfenic  and  hidrogen,  I  fent 

muriatic  acid  up  bubbles  of  oxiginized  muriatic  acid  gas.  The  bulk  of  the 
gas  was  diminiflied,  heat  was  evolved,  and  metallic  arfenic 
was  depofited  in  a  cryftalline  flate.  On  adding  to  the  mixture 
an  additional  dole  of  oxiginized  muriatic  acid  gas,  white  fumes 
appeared,  and  the  depofited  metal  vanifhed.  The  fame  ex¬ 
periment  was  repeated  fuccefiively,  taking  care  to  add  no  more 
of  the  latter  gas,  than  was  juft  fufflcient  to  occafion  the  pre¬ 
cipitation 
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cipitation  of  metallic  arfenic.  The  colledcd  metal  yielded 
nitrous  gas,  by  the  affufion  of  nitric  acid,  and  on  adding  to 
this  mixture  muriatic  acid,  arfenic  acid  was  produced.  The 
arfenic  depofited  in  the  manner  ffated  before,  when  laid  on 
ignited  coals,  became  volatilized  in  thick  white  fumes,  yield¬ 
ing  arfenious  acid.  The  precipitation  of  metallic  artenic  mud 
be  afcribed  to  the  decomposition  of  the  oxiginized  muriatic  acid 
gas;  the  oxigen  of  this  gas  uniting  with  part  of  the  hidrogen 
of  the  arfeniated  hidrogen,  and  forming  water,  and  thus  fe- 
parating  the  arfenic.  For  the  arfenic  is  capable  of  being  ox- 
ided  by  the  muriatic  acid.  Should  it  be  imagined,  that  arfenic 
exifted  in  arfeniated  hidrogen,  in  the  oxidized  hate,  and  that 
it  became  precipitated  by  the  oxiginized  muriatic  acid  robbing 
it  of  its  oxigen,  we  fuppofe  things  analogically  erroneous,  for  , 
the  oxiginized  muriatic  acid  is  more  capable  of  giving  out  oxi¬ 
gen  than  of  taking  it.  The  experiments  of  Chenevix  feems 
perhaps  hoftile  to  this  aflertion;  but  the  experiments  of  this 
philofopher  merely  prove  that  the  oxiginized  muriatic  acid  is 
capable  of  combining  with  an  additional  dote  of  oxigen,  and 
conflituting  with  it  a  hyperoxiginized  muriatic  acid.  Thi» 
certainly  cannot  be  the  cafe  in  the  prefent  inftance,  as  will 
appear  more  evident  from  what  I  (hall  hate  prefently. 

I  filled  a  cylinder  in  the  mercurial  pneumatic  trough,  with  Further  experl, 
arfeniated  hidrogen,  and  Cent  up  into  it  as expeditioufly  as pof- 
fible,  a  quantity  of  oxiginized  muriatic  acid  gas.  The  refult  fiiver. 
was  evolution  of  heat,  diminution  ot  volume,  and  the  inner 


fides  of  the  cylinder  became  covered  with  a  kind  of  dew.  A 
formation  of  water  had  therefore  actually  taken  place  in  this 
experiment.  Into  another  dry  cylinder  half  filled  over  mer¬ 
cury,  with  arfeniated  hidrogen,  I  introduced  dry  muriatic 
acid  gas.  In  this  cafe  no  diminution  of  bulk,  no  feparation 
of  arfenic  enfued ;  no  change  at  all  took  place.  Repeating  the 
fame  experiment,  I  introduced  into  the  cylinder  a  fmall  quan¬ 
tity  of  water;  the  muriatic  acid  gas  was  abforbed,  and  the  re- 
fidue  was  arfeniated  hidrogen  unaltered. 

Into  a  cylinder  half  filled  with  oxiginized  muriatic  acid  gas, 
I  pafled  gradually  arfeniated  hidrogen  in  fmall  bubbles  at  a 
time;  in  this  cafe  no  metallic  arfenic  was  feparated,  but  thick 
white  clouds  appeared.  On  continuing  the  addition  of  arfe¬ 
niated  hidrogen  till  no  more  white  fumes  appeared,  metallic 

arfenic  was  depofited.  It  follows  from  this  experiment,  that 

who* 
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when  a  /mail  quantity  of  arfenialed  hidrogen  is  made  to  a<fV 
upon  a  large  quantity  of  oxiginized  muriatic  acid  gas,  part  of 
the  oxigen  of  the  oxiginized  muriatic  acid  gas  combines,  not 
only  with  the  hidrogen  of  the  arfeniated  gas,  and  forms  water, 
but  the  metallic  arlenic  alfo  becomes  oxidifed.  Reafoning  from 
this  fadt,  we  thould  be  inclined  to  believe,  that  a  mutual  dc¬ 
compofition  of  both  the  gafes  could  be  thus  effected;  but  this 
cannot  be  accomplifhed ;  a  diminution  of  bulk  indeed  takes 
place  to  a  certain  extent,  blit  the  complete  difappearance  of 
both  the  gafes  cannot  be  effected.  If  the  admixture  of  arfe¬ 
niated  hidrogen,  with  this  oxiginized  muriatic  acid  gas,  be 
continued  no  longer  than  white  clouds  appear,  and  the  refidue 
be  then  examined,  it  will  be  found  to  confifl  of  hidrogen  and 
oxiginized  muriatic  acid  gafes ;  and  the  mixture  detonates  at 
the  approach  of  a  taper.  The  oxiginized  muriatic  acid  gas 
can  only  be  feparated  with  difficulty  by  long  agitation,  in  con- 
tad  with  water,  and  it  feems  as  if  it  were  become  Iefs  foluble 
in  that  fluid.  If  the  feparation  of  this  gas  be  accomplifhed, 
the  remaining  arfeniated  hidrogen  burns  with  a  pure  flame, 
void  of  alliaceous  odour,  and  contains  no  veftigeof  arfenic,  as 
fhall  be  proved  hereafter.  From  what  has  been  ftated,  the 
following  theory  may  be  formed. 

Th-ory  of  the  Arfenic,  in  combination  with  a  certain  portion  of  hidrogen, 
dccompofition  ofconflitutes  arfeniated  hidrogen  gas.  On  prefenting  to  this 
ai  teruatcd  hidro-com|:)jna^on  oxiginized  muriatic  acid  gas,  the  oxigen  of  this 

gen  gai.  °  ®  & 

gas  combines  with  the  hidrogen,  which  held  in  folution  the 
arfenic,  and  the  latter  is  leparated.  If  more  oxiginized  mu¬ 
riatic  acid  be  added  than  is  neceflary  for  this  purpofe,  the  por¬ 
tion  of  oxiginized  muriatic  acid  gas  does  not  adt  further  upon 
the  hidrogen,  but  merely  upon  the  arfenic,  and  the  latter  be¬ 
comes  oxidifed. 

Arfeniated  hi-  Hidrogen  and  arfeniated  hidrogen  may  be  mingled  without 
^T^th  h^d miX"  decompofing  each  other;  the  dccompofition  can  only  be  ef- 
sen.  fedted  by  the  contact  of  fire;  but  if  we  mingle  hidrogen,  hold¬ 

ing  in  folution  fulphur  and  oxiginized  muriatic  acid  gas,  the 
decompofition  and  formation  of  water  is  inflantly  eftedted. 
This  is  likewife  the  cafe  with  arfeniated  hidrogen  gas. 

Hidrogen  com-  Hitherto  no  combination  of  hidrogen  with  a  metallic  fubflance 

bined  with  me-  ]ias  been  known;  but  it  is  highly  probable,  that  fucb  combina- 
tallic  fubftances.  .  .n  .  .  .  .  /  .  ,  r  .  ,  _ 

tions  may  exift.  I  his  indeed  leems  to  be  the  cate  in  the  for¬ 
mation  of  this  gas  on  which  we  are  treating.  If  this  be  ad- 

4-  mittecl. 
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rnitted,  a  divifion  of  hidrogen  muft  take  place,  in  the  follow¬ 
ing  manner;  one  part  of  it  mud  unite  with  the  oxigen  of  the 
oxiginized  muriatic  acid  gas,  to  produce  water;  another  part 
mu  ft  fall  down  with  the  arfenic;  and  another  portion  remains 
combined  with  caloric,  in  the  form  of  hidrogen  gas. 

Hydrothian  acid  gas*  and  arfeniated  hidrogen  do  not  aft  Sulphurated  and 
upon  each  other.  To  a  mixture  of  equal  parts  of  hydrothian  arlenia!cd  hldro' 
acid  gas,  and  arfeniated  hidrogen  gas,  I  added  gradually  ox- Oxiginized  mu- 
iginized  muriatic  acid  gas;  a  diminution  of  volume  inltantly  n,a,tl<:  ac,d,  gas 

,  ,  .  .  ...  .  r  .  .  .  ;  added  to  thefe. 

took  place,  accompanied  with  liberation  ot  heat,  and  a  depo- 
lition  of  yellow'  fulphurized  arfenic  (orpiment).  On  adding 
an  additional  quantity  of  gas,  the  precipitate  acquired  a  beau¬ 
tiful  orange  red  colour,  and  on  continuing  the  addition  of  ox¬ 
iginized  muriatic  acid  gas,  white  clouds  were  produced,  the  - 
precipitate  detached  itfelf  from  the  tides  of  the  vetrel,  and 
were  gradually  converted  into  a  pulverulent  fubftance  of  a  yel* 

Iowifh  white  colour. 

The  refults  of  thefe  experiments  are  obvious,  and  might  Teft  of  arfeni* 
have  been  expe&ed  a  priori.  But  they  may  ferve  as  a  teft  toatcd  hldrogen* 
difcover  the  prefence  of  arfeniated  hidrogen,  when  contained 


in  other  gales. 

I  mingled  one  cubic  inch  of  arfeniated  hidrogen  w'ith  ten  of  Nitrogen  mix«4 
nitrogen,  and  one  of  hydrothian  acid  (fulphurated  hidrogen  Wlth  lt* 
gas;)  on  adding  to  this  mixture  a  fmall  quantity  of  oxiginized 
muriatic  acid  gas,  yellow  fulphurized  arfenic  was  inltantly  de- 
pofited.  It  is  not  improbable,  that  arfenic  is  likewife  foluble 
in  other  gafes,  and  in  this  cafe  the  hydrothian  acid  (liquid  ful¬ 
phurated  hidrogen,)  in  conjunction  with  oxiginized  muriatic 
acid,  would  prove  a  ufeful  re-agent  for  difcoverjng  the  prefence 


of  it.  ' 

A  lighted  taper  immerfed  in  a  vial  filled  with  arfeniated  hi- E«*ngui&cs^ 

drogen,  is  inltantly  extinguiflied ;  at  the  fame  time  that  the  but  inflames, 
gas  burns  at  the  orifice  oi  the  vial  with  a  lambent  white  flame, 
ditfuling  a  difagreeable  odour,  and  much  white  lumes,  which 
are  arfenious  acid.  If  the  gas  be  inflamed  in  a  phial  with  a 
fmall  orifice,  the  flame  defcends  gradually  down  to  the  bottom 
of  the  phial,  which  becomes  lined  w-ith  a  coat  of  cryftallized 
metallic  arfenic.  In  this  cafe  therefore  the  hidrogen  alone 

burns. 


*  The  name  given  by  the  Germans  to  fulphurated  hidrogen  gas,  on 
account  of  its  poffeffing  the  properties  of  an  acid. 
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ar Seriated  itidrogEK  gas. 


Explodes  with 
oxigen. 


Earns  beauti¬ 
fully  in  oxigen 
gas. 


Compofed  of  me¬ 
tallic  arfenic  and 
hidrogen. 


Its  habitudes  to 
acids. 

Concentrated 
tuitric  acid. 


If  two  parts  oF  arfeniated  hidrogen  be  mingled  with  threfc 
of  oxigen,  and  a  taper  be  prefented  to  the  mixture,  an  ex- 
plofion  takes  place;  no  metallic  arfenic  is  feparated,  but  the 
products  are  arfenious  acid  and  water:  foap-bubbles  with  the 
mixture  of  thefe  gafes,  explode  with  a  bluifli  white  flame, 
leaving  a  white  fmoke  and  ftrong  alliaceous  odour.  Equal- 
parts  of  arfeniated  hidrogen  and  oxigen  gafes,  fired  in  like 
manner,  do  not  explode  fo  loudly,  but  the  report  is  accompa- 
nied  with  a  much  more  vivid  flame.  A  flream  of  arfeniated 
hidrogen,  ifiuing  from  a  bladder  fitted  with  a  flop-cock,  and 
fet  to  burn  in  a  large  receiver  filled  with  oxigen,  yielded 
arfenic  acid.  The  combuflion  in  this  manner  is  uncommonly 
beautiful ;  the  gas  burns  with  a  blue  flame  of  uncommon 
fplendor; 

Two  parts  of  arfeniated  hidrogen,  and  one  ofoxigen  gas,  being 
detonated  in  a  clofe  veflel  by  means  of  the  ele<5lric  fpark,  left 
a  fmall  refiduum  ;  on  repeating  the  experiment,  the  deto¬ 
nating  tube  broke  during  the  explofion,  which  prevented  the 
examination  of  the  refidue.  From  what  has  been  fo  far  re¬ 
lated,  it  becomes  evident  that  the  conftituent  parts  of  arfe¬ 
niated  hidrogen  gas,  are  metallic  arfenic  and  hidrogen.  Were 
it  poflible  to  determine  with  abfolute  certainty,  that  no  in- 
creafe  of  volume  took  place  during  the  folution  of  arfenic  in 
hidrogen,  the  proportion  of  the  conftituent  parts  of  this  gas 
might  be  afeertained  thus  : 

O 

Trench  weight  and 
meafure. 

One  cubic  inch  of  hidrogen,  weighs  *  0,0353 

One  cubic  inch  of  arfeniated  hidrogen,  weighs  0,2435 

Deducing  the  former  from  the  latter,  we  get  0,2082 

Which  is  the  quantity  of  arfenic  diffolved  in  the  gas,  confe- 
quently  one  cubic  inch  of  arfeniated  hidrogen  gas,  confifls  of 
0,0363  hidrogen,  and  0,2082  arfenic  ;  and  one  cubic  inch  of 
this  gas  contains  about  *  grain  of  metallic  arfenic. 

Habitudes  of  arfeniated  Hidrogen  to  Acids. 

Into  a  phial,  containing  about  eight  cubic  inches  of  ar¬ 
feniated  hidrogen,  I  poured  a  half  cubic  inch  of  concentrated 
nitric  acid.  The  moment  the  acid  came  into  contact  with  the 

gas 
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gas.  The  phial  was  filled  with  denfe  red  fames,  a  white 
flame  pervaded  the  veffel,  and  a  detonation  enfued. 

On  repeating  the  experiment  with  dilute  nitric  acid,  no  Dilure  nitric 
accenfion  took  place.  The  refiduary  gas  was  pure  hidrogen, 
and  the  water  contained  arfenic  acid.  Fuming  concentrated 
nitrous  acid  therefore  is  capable  of  oxidifmg  the  arfenic  con¬ 
tained  in  this  gas,  at  the  fame  time  that  the  oxigen  of  the 
acid  burns  with  the  hidrogen  of  the  gas,  and  produces  water ; 
whereas  weak  nitric  acid  is  only  capable  of  oxidizing  the  ar¬ 
fenic,  without  adling  upon  the  hidrogen  prefent. 

Into  a  glafs  tube,  furnifhed  with  a  ftopper  at  one  extre-  Nitro -muriatic 
mity,  and  clofed  at  the  other,  1  introduced  eight  cubic  *c^' 
inches  of  arfeniated  hidrogen,  to  which  were  added  two  cubic 
inches  of  nitro-muriatic  acid.  After  having  agitated  the  ' 
fluids,  on  opening  the  tube  under  water,  a  diminution  of  one 
cubic  inch  took  place.  The  refiduary  gas  was  pure  hidrogen. 

It  is  remarkable  that,  during  the  addition  of  the  nitro-muriatic 
acid,  a  black  powder  feparated,  which  again  difappeared  on 
agitating  the  tube.  Nitro-muriatic  acid  acts  therefore  in  the 
fame  manner  upon  this  gas,  as  oxigenized  muriatic  acid  gas. 

It  effects  firfl  a  feparation  of  the  metallic  arfenic,  and  then 
oxiginizes  this  metal.  Liquid  oxigenized  muriatic  acid  de-  Oxiginlred  m#* 
compofes  arfeniated  hidrogen  by  mere  agitation  ;  the  refidue  riatlc  aci<1* 
is  hidrogen.  Muriatic  acid  exercifes  very  little  action  upon  Muriatic  acid, 
arfeniated  hidrogen  ;  but  merely  diffolves  a  minute  portion 
•  of  it,  wdiich  may  be  expelled  again  by  heat.  Concentrated  Concentrated 
acetic  acid  has  no  effect  upon  it. 

Into  a  glafs  cylinder  holding  eight  cubic  inches  of  arfe-  Concentrated 
niated  hidrogen,  I  poured  one  cubic  inch  of  concentrated  ful-  fulphuric  acid, 
phuric  acid,  and  then  clofed  the  tube.  At  the  moment  of  the 
addition  of  the  acid,  the  cylinder  became  lined  wdth  a  coat  Curious  pheno- 
of  bright  metallic  arfenic,  fo  as  to  referable  a  looking-glafs.  menon. 

On  agitating  the  cylinder,  the  coating  refolved  itfelf  into  a 
brownifli  black  powder,  which,  after  a  few  days,  aiTumed 
the  colour  of  Kermes  mineral.  On  opening  the  cylinder  un¬ 
der  water,  a  diminution  of  bulk  enfued,  and  the  refiduary 
gas  proved  to  be  hidrogen.  The  experiment  wras  repeated, 
and  yielded  the  fame  refults.  The  fulphuric  acid  employed  The  fulphurlc 
in  this  experiment,  had  acquired  a  penetrating  pungent  Imell,  aQ^  examined* 
$nd  was  examined,  after  having  been  neutralized  by  am¬ 
monia,  in  the  following  manner : 

5  Ammo* 
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Ammoniate  of  copper,  on  being  mingled  with  it,  acquired 
a  green  id)  colour.  Hydrofulphuret  of  ammonia  inftantly  oc- 
cafioned  a  copious  yellow  precipitate. 

Water  impregnated  with  fulphurated  hidrogen  gas,  ocea- 
fioned  a  fimilar  effect.  From  the  refults  of  thefe  tefts  it  be¬ 
comes  obvious,  that  the  acid  confided  of  fulphuric,  lul- 
phureous  and  arfenic  acid.  In  order  to  be  certain  in  this 
refped,  I  mingled  a  few  drops  of  liquid  arfenic  acid  with  a 
mixture  of  fulphuric  and  fulphureous  acid,  neutralized  the 
fluid  with  ammonia,  and  fubmitted  it  to  the  fame  tefts.  The 
refults  of  this  mixture  were  analogous  to  the  former.  The 
decompotition  of  the  arfeniated  hidrogen  gas,  is  probably 
analagous  to  the  decompofition  of  this  gas,  by  means  of 
oxiginized  muriatic  acid  gas.  The  fulphuric  acid  firff  gives  up 
part  of  its  oxigen  to  the  hidrogen  of  the  arfeniated  gas,  and 
occafions  the  feparation  of  the  arfenic  ;  which,  at  the  ex¬ 
pence  of  the  remaining  portion  of  oxigen  of  the  fulphuric 
acid,  becomes  afterwards  oxigenized,  and  conftitutes  the 
arfenic  acid. 


Its  habitude6 
to  metallic 
folutions. 
Ammoniate  of 
copper. 


Muriate  of  tin. 


Nitrate  of  lead. 


Nitrate  of  filver. 


A  good  teft. 


Habitudes  of  arfeniated  Hydrogen  Gas  to  Metallic  Solutions. 

1  caufed  a  current  of  arfeniated  hidrogen  gas,  topafs  through 
a  folution  of  ammoniate  of  copper.  A  metallic  pellicle  ap¬ 
peared  on  the  furface  of  the  fluid,  which  fuffered  no  other 
change. 

Into  a  bottle  filled  with  arfeniated  hidrogen  gas,  I  dropped 
a  folution  of  muriate  of  tin.  On  agitating  the  folution,  it  ac¬ 
quired  a  brown  colour,  a  partial  diminution  of  the  gas  en- 
fued,  but  the  folution  of  tin  was  not  converted  into  an  oxi¬ 
dized  muriate  of  tin,  which  would  have  been  the  cafe,  if 
the  arfenic  exifted  in  the  gas  in  an  oxidized  ftate. 

Nitrate  of  lead,  on  being  brought  into  contaft  with  ar¬ 
feniated  hidrogen  gas,  became  turbid,  and  depofited  a  preci¬ 
pitate,  which  was  arfeniate  of  lead. 

Nitrate  of  filver  fubmitted  to  the  a6iion  of  the  gas,  became 
inftantly  of  an  intenfe  black,  and  a  pellicle  of  metallic  lilver 
colle61ed  on  the  furface  of  the  fluid.  The  refidue  of  the  gas, 
which  had  been  made  to  a<5t  on  the  oxide  of  filver  for  lome 
time,  had  all  the  properties  of  pure  hidrogen. 

This  experiment  fliows,  that  nitrate  of  filver  might  be  em¬ 
ployed  for  detecting  the  prefence  of  arfeniated  hidrogen  ;  for 

as 
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as  long  as  a  minute  quantity  of  arfenic  was  prefent,  a  black 
precipitate  enfued,  whereas  pure  hidrogen  has  no  effect  upon 
this  re-agent. 

I  palled  into  a  concentrated  folution  of  nitrate  of  filver,  a 
flream  of  arfeniated  hidrogen,  colleded  the  black  metallic 
precipitate,  walked  and  dried  it.  The  fluid  obtained  in  this 
procefs  did  not  dillurb  the  tranfparency,  or  change  the  co¬ 
lour  of  ammoniate  of  copper.  Neither  liquid  fulphurated 
hidrogen,  tindure  of  galls,  nor  potafli,  had  any  effed  upon 
it.  It  contained  therefore  neither  filver  nor  arfenic.  The 
precipitate  before  obtained,  acquired  a  metallic  luflre  on  be¬ 
ing  faturated  ;  laid  on  ignited  coals,  it  diffufed  an  odour  of 
arfenic,  and  it  yielded  by  fufion  a  button  of  filver.  It  was  an  , 
arfeniate  of  filver. 

Arfeniated  hidrogen  palled  into  a  folution  of  nitro-muriate  Nltro-muriate 
of  gold,  occalioned  a  precipitate ;  on  the  furface  of  the  of  Solc1, 
fluid  appeared  a  pellicle  of  metallic  gold  ;  and  the  tides  of 
the  velfel,  in  contad  with  the  fluid,  became  beautifully 
gilded.  The  fluid  through  which  the  gas  had  been  paflfed, 
examined  in  the  uftial  manner,  proved  to  contain  no  veftige 
either  of  gold  or  arfenic.  The  precipitate  greatly  refembled 
charcoal  duff,  interfperfed  with  minute  particles  of  gold. 

It  is  highly  probable,  that  arfeniated  hidrogen  is  capable  of  Deeompofes  me- 
decompofing  all  metallic  folutions,  the  bafls  of  which  is  either  tall*c  lolutlun;i* 
nitric,  or  muriatic  acid,  and  probably  other  acids. 

Habitudes  of  arfeniated  Hidrogen  Gas  to  various  other  Bodies. 

Exprefled  oils,  on  being  agitated  for  fome  time  in  contad  Its  habitudes 
with  arfeniated  hidrogen,  abforbed  part  of  the  gas,  and  ac-  *°jse^xpreiiec* 
quired  a  deeper  colour. 

Alcohol  fuflfers  no  change  from  arfeniated  hidrogen.  Solu-  and  to  alcohol, 
tion  of  potafli,  and  liquid  ammonia,  do  not  abforb  it. 

Such  are  the  properties  of  this  gas,  the  invefligation  of 
which  I  fliall  continue  as  loon  as  my  health  is  reflored,  it  be¬ 
ing  fo  confiderably  injured  by  the  unavoidable  inhalation  of 
this  gas  during  the  courfe  of  thefe  experiments,  which  gives 
me  ample  reafon  to  conclude,  that  the  gas  mull  be  highly 
poifonous. 

D.  J.  B.  TROMSDORFF. 

Enfurih ,  Feb.  1803. 
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EUniOMETRIC  APPARATUS. 


Dr.  Hope’s  eu 
diometric  appa 
ratus. 


VIII. 

Account  of  an  Eudiometric  Apparatus ,  contrived  and  vfed  by 

Dr.  Hop  e,  Profejfor  of  Chcmijlry  in  the  Univerfity  of  Edin¬ 
burgh  *. 

0 

Since  the  difeovery  of  the  uncertainty  with  which  th« 
application  of  nitrous  gas  to  atmofpheric  air,  and  other  mix¬ 
tures,  containing  oxigen  is  attended,  it  has  been  found  de- 
firable  to  prefent  folid  or  liquid  fubftances  for  the  abforption 
of  that  principle.  This,  on  firfi:  confideration,  may  feein 
at  leaf!  as  eafy  to  be  done,  as  to  mix  two  gafes  ;  but  it  is  by 
no  means  fo,  becaufe  the  liquids  in  particular  poflefs  a  degree 
of  chemical  aflivity,  which  renders  it  inconvenient  to  im- 
merfe  the  hands  in  them,  or  to  expofe  their  furfaces  to  the 
open  air,  efpecially  when  it  is  attempted  to  accelerate  their 
operation  by  means  of  agitation,  fo  as  to  obviate  the  prin¬ 
cipal  objection  to  their  ufe,  the  tardinefs  of  the  procefs. 

The  apparatus  of  Dr.  Hope,  which  he  ufes  in  his  ledlures 
aiKi  in  his  experiments,  is  at  once  timple  aud  effectual,  and 
I  have  the  pleafure  of  inferting  the  fallowing  corred  descrip¬ 
tion  with  his  permiffion. 

The  apparatus  confifts  of  two  bottles,  which  are  repre- 
fented  in  Plate  XII,  connected  together  in  the  manner  in 
which  they  are  ufed  ;  A  reprefents  a  fmall  bottle  which  may 
be  nearly  two  inches  in  external  diameter,  and  three  in  length, 
having  a  neck  and  flopper  at  D,  and  another  neck  as  ufual  at 
C.  It  is  detained  to  contain  the  eudiometric  liquor.  B  repre¬ 
fents  a  larger  bottle,  which  may  be  nearly  of  the  fame  dia¬ 
meter,  or  rather  of  fomewhat  Iefs,  but  8£  inches  long.  The 
neck  of  B  is  fitted  accurately  by  grinding  into  the  neck  of 
A  at  C. 

The  method  of  ufing  this  apparatus  is  very  fimple  :  intro¬ 
duce  in  the  ordinary  way  into  the  bottle  B,  the  air  or  gas 

*  As  the  description  at  p.  61,  of  the  prefent  volume  is  in  fome 
refpeds  inaccurate  through  hafte,  and  the  figure,  being  an  outline, 
appears  as  if  the  neck  of  the  upper  vetfel  protruded  fo  far  into  the 
lower,  as  to  prevent  the  afeent  of  a  portion  of  the  gas  after  agi¬ 
tation, — I  have  chofen  rather  to  give  an  entire  defeription  and 
drawing  in  this  place,  than  adopt  the  lefs  acceptable  procefs  of .  an¬ 
notating  and  correfting. 

till 
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(ill  it  is  full  ;  then  till  A  with  the  abforbing  liquor,  for  exam-  Dr.  Hope’s  eu- 
pie  with  a  folution  of  fulphuret  of  lime,  which  Dr.  Hope 
commonly  employs,  and  covering  the  mouth  with  a  flat  piece 
of  glafs,  plunge  it  under  the  furface  of  water,  and  there  in- 
fert  the  neck  of  B. 

The  compound  vefTel  is  then  removed  from  the  water,  and 
inclined  till  a  fufficient  quantity  of  the  liquor  flows  into 
B.  It  is  now  well  lliaken,  and  the  agitation  ought  to  be  con¬ 
tinued  till  the  abforption  is  compleated — Left  the  diminution 
of  the  denfity  of  the  included  elaftic  fluid  fliould  retard  the 
abforption  of  the  oxigenous  portion  ;  from  time  to  time  the 
apparatus,  in  the  pofition  in  which  it  is  reprefented  in  the 
figure,  is  to  be  placed  in  a  plate  full  of  water,  and  the  ftopper, 

D  is  to  be  loofened,  or  fo  far  withdrawn,  as  to  allow  this 
fluid  to  enter  to  fill  the  place  of  the  abforbed  gas. — By  this 
admixture  of  water  the  liquor  is  diluted,  but  not  to  fuch  a 
degree  as  in  any  meafure  to  interrupt  the  advancement  of 
the  procefs,  unlefs  indeed  when  the  gas  abounds  very  much  in 
oxigen. 

When  a  gas  of  this  defcription  is  the  fubjeft  of  experiment, 
it  may  be  proper  to  ufe  an  apparatus,  of  which  the  bottle  A  is 
made  of  greater  capacity  in  relation  to  the  fize  of  B,  than  in 
the  proportion  already  afligned. 

As  foon  as  it  is  obferved,  that  after  reiterated  agitation,  and 
opening  the  ftopper  D,  the  liquor  does  not  rife  higher,  the  ab¬ 
forption  may  be  confidered  as  compleated,  and  the  operation 
may  be  finilhed  by  allowing  the  inftrument  to  regain  its  ori¬ 
ginal  temperature,  in  cafe,  from  want  of  due  precaution,  it 
may  have  been  affeded  in  this  refped  by  the  warmth  of  the 


hand  in  the  courfe  of  the  experiments. 

If  the  bottle  B  be  graduated,  the  amount  of  the  abforption 
may  be  determined  at  once,  by  plunging  the  apparatus  into 
water  to  the  level  of  the  included  liquid,  and  removing  the 
ftopper,  otherwife  the  refidual  gas  may  be  transferred  into  a 
tube,  exprefsly  graduated  for  meafuring  gales. 

By  this  convenient  contrivance,  we  fee  that  the  liquid  is 
economized  and  the  celerity,  neatnefs,  and  precifion  ot  ex¬ 
periment  are  enfured.  The  fize  here  mentioned  is  very  well 
adapted  to  the  purpofes  of  publie  exhibition,  but  it  is  almoft 
needlefs  to  remark,  that  it  may,  and  in  general  ought  to  be 
made  confiderably  finaller  for  the  ordinary  eudiometric  expe¬ 
riments. 

J>  2  Dr. 
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Apparatus  for 
crying  precipi¬ 
tates  on  the 
water  bath  : 


Dr.  Hope  fuggeftcd  that  the  apparatus  might  be  made  ftiH 
more  fimple  without  impairing  its  merits,  in  any  confiderable 
degree,  particularly  when  finall  volumes  of  gas  are  to  be  ex¬ 
amined.  This  is  done  by  ufing  a  fmall  bottle  having  one 
neck  only,  and  having  a  graduated  tube  nine  or  ten  inches 
long,  and  from  half  to  three  quarters  of  an  inch  in  diameter, 
accurately  adjufted  to  fit  into  it,  but  not  projecting  into  its 
cavity. 

If  the  bottle  have  twice  or  thrice  the  capacity  of  the  tube, 
the  fame  folution  of  fulphuret  of  lime  may  be  repeatedly  ufed, 
and  the  abforption  will  be  more  expeditious. 

In  employing  this  inftrument,  the  manipulation  is  in  all 
refpeCts  the  fame  as  above  deferibed,  excepting  when  the 
prog  refs  or  termination  of  the  operation  is  to  be  difeovered. 
Tor  this  purpofe,  loofen  the  connection  between  the  tube  and 
the  bottle,  in  a  degree  fufficient  to  allow  the  ingrefs  of  the 
water  of  the  trough,  in  which  the  eudiometer  muft  then  be 
immerfed. 

This  apparatus  equally  unites  difpatch,  ceconomy  of  eudio- 
metric  liquor,  and  convenience  of  management. 


IX. 


Defcription  of  an  Apparatus  for  drying  the  Products  of  Chemical 
Analyfis  which  is  alfo  ufeful  for  Experiments  of  Congelation. 
By  Mr,  Frederick  Ac  cum.  Communicated  by  the 
vent  or. 


This  apparatus,  Plate  X.  is  extremely  ufeful  in  drying 
fuch  products  as  abfolutely  require  a  temperature  not  exceed¬ 
ing  212°;  fuch  as  fulminating  mercury,  Chenevix’s  fulminat¬ 
ing  filver,  and  other  explofive  compounds.  The  fubttance 
to  be  dried  muft  be  placed  in  the  conical  glafs  veflel  B,  and 
when  the  veftel  F,  is  filled  with  water  up  to  the  fide  tube  D ; 
the  deficcation  may  be  performed  without  any  rifk  of  ex- 
plofion,  or  any  further  trouble,  by  putting  the  apparatus  over 
a  lamp,  and  keeping  the  water  in  a  ftate  of  ebullition.  ( See 
the  lower  drawing  in  perfpedive.)  I  have  found  it  particularly 
ufeful  in  the  deficcation  of  the  precipitates  obtained  in  the 
analyfis  of  minerals.  It  is  well  known  that  the  fame  mineral, 

analyfed 
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analyfad  by  different  chemiffs,  has  been  found  to  yield  dif¬ 
ferent  proportions  of  the  fame  ingrediants,  and  that  the 
difference  of  proportions  of  the  conftituent  parts,  in  many 
cafes,  is  often  more  apparent,  than  real  ;  ariling  entirely 
from  the  various  degrees  of  deficcation  that  has  been  employed 
by  different  analyfts,  and  fometimes  even  by  the  fame  perfon. 

This  point  is  of  Inch  importance,  and  is  productive  ot  fo 
much  trouble,  that  every  chemift  who  has  analyzed  a  mineral 
water,  or  cryftallized  and  feparated  fmall  quantities  ot  deli- 
quefcent  falts,  will  at  once  perceive  the  utility  ot  the  ap¬ 
paratus  in  this  refpedt. 

This  apparatus  may  likewife  be  ufed  as  a  water- bath.  In  The  fame  ufcd 
that  cafe,  the  conical  glafs  veffel  B  is  removed,  and  the  inner  as  a  watcl'  bath  : 
tin  veffel  E  tilled  with  water  ;  into  this,  retorts,  flalks,  galli¬ 
pots,  vials,  bottles,  &c.  may  be  immerfed  for  promoting  the 
precedes  of  diftillation,  digeffion,  folution,  evaporation,  &ic. 
or  it  may  be  ufed  as  a  fand  bath ,  (it  being  hard  foldered)  by  or  fand  bath, 
filling  the  tin  veffel  with  fitted  fand,  for  performing  thofe 
operations  which  require  a  higher  temperature,  than  that  ot 
boiling  water. 

O  _ 

When  the  inflrument  is  required  to  be  ufed  as  &  freezing  Method  of  freez- 
apparatus,  the  bottom  cover  G  is  to  be  taken  oiF,  and  the1”* 
cavity  between  the  interior,  and  exterior  veffel,  filled  witu  jnftrumem- 
the  trigorific  mixture  ;  a  wetted  piece  ot  bladder  is  then  to 
be  tied  over  the  opening,  or  the  cover  is  put  on,  to  retain 
the  mixture.  The  fecond  trigorific  material  (tor  inttance  it 
quicklilver  is  to  be  frozen)  confiding  we  will  fay,  ot  muriate 
of  lime  and  fnow,  are  to  be  cooled  by'  the  mixture  in  the 
exterior  veffel,  by  putting  the  muriate  ot  lime  into  the  conical 
glafs  veffel,  together  with  the  mercury  contained  in  a  thin 
glafs  tube;  and  furrounding  the  glafs  veffel,  by  filling  the 
interior  tin  veffel  with  lnow,  or  pulverized  ice.  \\  hen  thelc 
materials  have  been  cooled  down  to  0°;  the  fnow  and  ice 
may  be  mixed  together  bv  emptying  the  muriate  of  lime  into 
the  veffel  containing  the  fnow,  and  dining  the  mixture  with 
a  glafs  rod  to  facilitate  the  folution  ot  the  fall,  and  to  produce 
the  requidte  degree  of  cold.  The  number  of  apparatus  1 
have  fold  to  philofophical  chemiffs,  gives  me  reafon  to  tuppofe, 
that  they  have  proved  ufeful. 

FREDERICK  ACCUM. 


lj,  Old  Compton  Street, 
Soho. 
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method  of  ob 
taining  agus- 
tine  earth. 


Fiift  account. 


Letter  from  Mr,  Ac  cum,  in  anfwer  to  the  Enquiries  of  a  Cor - 
refpondent  refpeding  the  Procefs  for  obtaining  the  Agujhnc 
Earth. 

To  Mr.  NICHOLSON, 

DEAR  SIR, 

Miftake  refpedt-  Your  correfpondent,  P.  O.  in  the  lad  number  of  your 
jng  the  pubhca-  rourn  ai  js  correct,  when  he  obferves,  that  the  procefs  for 
obtaining  agudine  earth  is  not  noticed  in  my  fydem  of  prac¬ 
tical  chemidry,  nor  in  any  other  work  pubhfhed  in  this  coun¬ 
try,  and  alfo  that  mod  of  the  book's  he  quotes,  were  pub- 
lifhed  a  condderable  time  after  this  earth  lias  made  knozui 
by  profefforTromsdorf;  but  he  is  midaken  in  his  opinion,  that 
it  was  known  in  this  country  previous  to  the  publication  of 
the  above  works. 

The  method  of  feparating  this  earth  from  the  mineral  which 
contains  it,  had  not  then  been  communicated  to  us  through 
the  ufual  channels  of  fcientific  information.  The  drd  account 
of  the  method  of  feparating  this  earth  I  can  dnd,  is  contained 
in  a  german  work,  entitled  PraHifehe  Anleitung  zar  zerlegenden 
Chiemie ,  publidied  by  Profeffor  Gbetling,  1802.  From  which 
the  following  trandation  is  made. 

The  procefs.  Let  a  determinate  quantity  of  the  Saxon  beril  finely  levi- 
pounded /  boiled  gated,  be  boded  in  a  diver  velfel,  with  three  or  four  times  its 
•with  potaib  j  weight  of  potadi,  diffolved  in  a  fufdeient  quantity  of  water  ; 

then  lutvd  ,  evaporate  the  whole  to  drynefs,  and  fufe  the  mafs. 

foftened  by  Soften  the  alcaline  mafs  by  the  gradual  addition  of  wafer, 

in  muriaticacid- an<^  when  detached  from  the  crucible,  add  to  it  muriatic  acid 
evaporated  to  till  the  whole  is  diffolved.  Evaporate  the  dilution  to  drynefs, 

vlit^watcr'- ■'and h°*I  ma^s  ,n  a  Efficient  quantity  of  water,  and  feparate 
the  filex  fepa-  the  infoluble  reddue  [filex]  by  the  filtre. 

Decompose  the  fluid  from  which  the  dliceous  earth  has  been 
feparated,  by  gradually  mingling  it  with  a  dilution  of •  car¬ 
bonate  of  foda ;  colled  the  precipitate,  and  wadi  it  re¬ 
peatedly. 

When  the  precipitate  obtained  in  the  laft  procefs  has 
acquired  dime  confidence,  transfer  it  into  a  flafk  containing 

bv  potafh  which  a  concentrated  dilution  of  polafh.  The  aluraine  which  was 

<ji(To!vcs  it  tnd  prefent 

leaves  the  agus-  r 

tme  cartjp. 


rated ; 
the  fluid  p’-e- 
cipita  ed  by  car¬ 
bonate  of  foda ; 


feparate  the 
aluniine  from 
the  precipitate 
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}>refent  in  the  mineral,  will  be  diffolved*,  and  the  infoluble 
relidue  left,  is  the  new  earth  called  Agufiine . 

It  is  diflinguifhed  from  all  other  earths  by  being  abfoluteiy  chambers  of 
infoluble  in  potafh,  foda,  and  ammonia,  and  all  their  car- dis  earth, 
bonates.  Nor  can  an  union  of  either  ol  the  two  firft  al- 
calies  with  Agufiine  be  effected  by  fufion.  It  is  foluble  in 
acids,  with  which  it  forms  falts,  which  have  little  or  no  tafle. 

It  is  foluble  in  acids  with  equal  facility  alter  having  been  ig¬ 
nited,  as  when  frefh  prepared.  It  fules  with  borax  into  a 
tranfparent  colourlefs  glafs. 

100  parts  of  the  Saxon  beril  yielded  ProfefTor  Tromfdoif 
78,0  Agufiine,  4,5  alumine,  and  15,0  filex. 

I  ain.  Sir, 

Your  mofl  obedient, 

FREDERICK  ACCUM. 

1 1 ,  Old  Compton  Street ,  Soho , 

]  5th  Odober,  1803. 


XI. 


Letter  from  a  Correfpondent  concerning  the  Method  propofed  by 
Air.  Carlijle  for  clojing  inde-mouthed  Vcjfels. 

Odober  15,  1803. 

SIR, 

In  the  lafl  number  of  your  Journal,  publifhed  on  the  firff  of J^veffeis^ 
this  month,  page  68,  I  find  a  letter  addreffed  to  you  b\  Mr.  fUggefl.e(j  ;n  our 
Carlifle  deferring  <f  a  method  of  doling  wide  mouthed  vef-  laft  number 
fels  intended  to  be  kept  from  communicating  with  |the  air  ; 
and  in  Plate  V.  Fig .  2,  there  is  an  engraving  of  the  veflel  re- 


*  It  is  perhaps  needlefs  to  flate  that  the  alumine  may  be  feparated 
from  the  alcaline  folution,  by  faturating  it  with  muriatic  acid  in  ex¬ 
cels,  fo  as  to  neutralize  not  only  all  the  potafh,  but  alfo  to  diffolve 
the  alumine,  and  then  to  decompofe  the  obtained  folution  by  car¬ 
bonate  of  ammonia.  Should  glucine  be  expefted,  the  carbonate  of 
ammonia  fhould  be  added  in  confiderable  excefs;  for  the  excels  of 

ammonia  retains  in  folution  the  glucine,  and  nothing  but  alumine 

will  be  thrown  down.  The  glucine  may  be  obtained  by  evapo¬ 
rating  the  folution  to  drynefs  and  igniting  the  refidue. 


com- 
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Was  ufed  by 
Buffon; 


commended  by  the  above  ingenious  gentleman.  But  I  mull 
beg  leave  to  obferve  that  this,  which  in  your  Journal  is  deno¬ 
minated  “  a  new  method,  by  a  jar,  the  cover  of  which  fils 
into  a  groove  with  hog’s  lard,”  is  in  reality  a  very  old  method  ; 
for  in  the  quarto  edition  of  Butfon,  publiflied  at  Paris  in  17-4-9, 
Tome  III.  p.  192,  you  will  find  many  fuch  velfels  reprefented, 
and  Fig.  4,  is  precilely  the  fame  as  the  one  given  in  your  work. 
But  Buffon  was  not  the  inventor  of  this  method,  for  it  is 
and  byLcCatj  claimed  by  the  celebrated  Mr.  Le  Cat,  who  had  glalfes  made 
upon  this  conftru&ion  about  the  year  1739,  and  in  1748  fent 
to  the  Royal  Society  a  defcription,  which,  with  an  engraving, 
may  be  feen  in  the  46th  volume  of  the  Philofophical  Tranf* 
a&ions,  page  6. 

nd  before  all  by  But  even  the  celebrated  Mr.  Le  Cat  was  not  the  inventor, 
for  old  Glauber  employed  this  method  long  before,  and  a 
plate  and  defcription  may  be  feen  by  any  one  who  will  take  the 
trouble  to  confult  his  “  Fornacum  Philofophicarum,  pars  quinta 
page  13,  &c.  &c.  publiflied  at  Amflerdam  in  1661.  The 
only  difference  is,  that  Glauber  ufed  quickfilver  to  fill  the 
groove;  Mr.  Le  Cat  employed  quickfilver  or  oil;  and  Mr. 
Carlifle  recommends  hog’s  lard.  If  you  think  thefe  remarks 
worthy  of  a  place  in  the  next  number  of  your  Journal,  they 
are  much  at  your  fervice;  from  an 

OLD  CORRESPONDENT. 


Glauber. 


XII. 


Account  of  an  Experiment  for  fupplying  Worm  Tubs  and  other 
Refrigeratories  by  the  ajfiftant  Prejfure  of  the  Atmofphere ,  which 
proved  unfuccefsful,  on  a  large  Scale ;  to  ivhich  is  added  an  Im¬ 
provement  for  extending  the  ufeful  Applications  of  the  Syphon. 
%  Edward  Howard,  Esti.  F.  R.  S.  In  a  Letter  to  the 
Editor. 

To  Mr.  NICHOLSON. 

SIR, 


JL  HE  method  of  fupplying  worm  tubs  and  condenfers,  given 

by  Sir  Alexander  Eidelcrantz  in  your  lafl  number,  induces  me 

womTtubs,  by  to  trouble  you  with  the  refult  of  an  unfuccefsful  experiment, 

atmofpheric  which  I  fame  time  fince  made  on  much  the  lame  principle, 
preffure.  *  1  9 

and 
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and  on  a  worm  tub  of  a  confiderable  fize.  Indeed  it  was  my 
firft  intention  to  have  made  the  worm  tub  part  of  the  arm  of  a 
fyphon;  but,  as  warm  water  was  conftantly  wanted  in  an 
elevated  part  of  the  premifes,  and  as  all  the  water  ufed  was 
raifed  by  a  lifting  pump  from  an  adjacent  well,  an  opportunity 
appeared  to  prefent  itfelf,  both  of  economizing  labour,  and  of 
making  ufe  of  the  warm  water  of  the  upper  furface  of  the 
worm  tub.  To  effect  thefe  obje&s,  I  made  the  pipe  coming 
from  the  well  immediately  communicate  with  the  tub,  and  an¬ 
nexed  the  pump,  by  means  of  another  pipe,  to  the  upper  fur- 
face  of  the  tub.  By  this  conftruftion,  there  was  every  reafon 
to  conclude  that  it  would  be  practicable  to  pump  off  the  warm 
water,  and  alfo,  that  whenever  the  pump  was  worked  to  fupply 
the  other  demands  of  the  laboratory,  the  water  in  the  worm 
tub  would  be  conflantly  changed  without  additional  labour. 

It  was  further  thought  neceffary  to  add  a  valve  of  tafety  to  the 
upper  part  of  the  tub,  and  two  flop  cocks,  one  on  the  pipe 
leading  from  the  well  to  the  tub,  and  the  other  on  the  pipe 
leading  from  the  pump  to  the  tub,  in  order  that  by  the  regula¬ 
tion  of  thefe  cocks,  water  might  be  had  either  immediately 
from  the  well,  for  other  purpofes  of  condenfation,  &-C.  01  it 
might  be  drawn  from  the  worm  tub  for  proceffes  requiring 
warm  water,  or  for  ufes  to  which  warm  or  cold  water  mignt 
be  indifferently  applied. 

To  give  a  better  idea  of  the  apparatus,  I  have  fubjoined 
the  following  outline,  Plate  XII.  where  A  reprefents  the  worm 
tub;  B  a  pipe  leading  from  the  well ;  C  a  pipe  communicating 
immediately  from  the  pump  ;  D  a  valve  of  lafety,  F  a  pump  ; 

F  a  well ;  and  G  G  flop  cocks. 

The  apparatus  when  made  upon  a  fmall  fcale,  with  a  The  apparatus 
Woulfe’s  bottle  and  glafs  tubes,  anfwered  perfectly  and  Pr°- 
mifed  to  be  a  valuable  acquilition.  I  with  I  could  relate  the  fmall  way ;  but 
fuccefs  of  the  fame  experiment  made  upon  a  large  one:  But,  on  aiarSe 
notwith {landing  the  beft  workmen  in  London  were  employed, 
they  could  not  make  the  joints  of  the  worm  tub  iufficiently 
tight  to  refift  the  preffure  of  the  atmofphere  for  more  than  a  few 
fucceffive  hours. 

I  fhould  not.  Sir,  have  offered  to  you  the  refult  of  an  un- 
fuccefsful  experiment  were  it  not  from  an  apprehenfion  that 
the  worm  tub  recommended  by  Sir  Alexander  Edelcrantz  might. 

be  no  lefs  difficult  to  conftruct  than  the  one  1  have  defcribed. 

Allow 


21S  ©F  EQUALIZING  the  motion  of  a  steam  engine. 

Improvement  in  Allow  me.  Sir,  to  take  advantage  of  this  opportunity  to 
the  fyphon.  communicate  what  1  believe  to  be  an  improvement  of  the 
fyphon.  It  was  made  at  the  time  I  hail  an  idea  ot  applying 
the  principles  of  a  fyphon  to  the  worm  tub:  Although  it  may 
not  be  applicable  to  this  purpofe,  it  will  be  found  exceedingly 
wfeful  in  cafes  where  it  would  be  difagreeable,  dangerous,  or 
impodibie,  to  exhauft  the  fyphon  by  the  common  mode  of 
fucking  out  the  air,  if  I  may  be  allowed  fuel)  an  expreftion. 
I  think  it  even  probable  that  fyphons  of  confiderable  dimen- 
fions  may  be  introduced  lor  emptying  ponds,  or  for  lowering 
the  water  in  mill-darns  or  canals;  for  it  is  without  doubt  de¬ 
ferable  to  avoid  cutting  through  an  embankment,  and  a  very 
large  inftrument  of  the  new  conftruction  would  be  thus  put  in 
action  with  great  eafe.  The  improvement.  Sir,  I  have  thus 
ventured  to  fpeak  of  confifts  merely  in  enlarging  the  exhauft- 
ing  pipe  to  the  tame  calibre  as  the  reft  of  the  fyphon;  in  ele¬ 
vating  it  a  little,  and  in  opening  its  mouth  like  a  funnel.  See 
Fig.  3.  Plate  XI. 

It  is  fcarcely  neceflary  to  point  out  that,  to  ufe  fuch  a  fy¬ 
phon,  the  fhort  arm  is,  as  ufual,  to  be  immerfed  in  the  liquor 
intended  to  be  operated  upon,  and  the  aperture  of  the  long 
arm  to  be  clofed  whilft  the  whole  inftrument  is  to  be  filled 
through  the  funnel  with  fome  of  the  fame  liquor. 

I  am, 

SIR, 

Your  obedient  humble  fervant, 
EDWARD  HOWARD. 


XIII. 


A  Method  of  eejvalizing  the  Motion  of  a  Steam  Engine  nit hout  the 
AJfijiance  of  a  Fly  Wheel.  By  Mr.  Arthur  Woolf,  En¬ 
gineer.  Communicated  by  the  Inventor. 


Equalizing  me-  The  mechanifm  here  prefented  as  a  fubftitute  for  the  fly, 

aliowsfthe^ngine  P°^e^es  tlie  advantage  of  equalizing  the  motion,  with  the 
to  fet  off  or  flop  power  of  being  flopped  and  fet  to  w'ork  at  any  part  of  the 
the^ff  ok*C  °*  ftr°ke>  the  utility  of  which,  in  mines,  collieries,  and  other 
works,  will  be  immediately  feen  by  tliofe  converfant  in  fuch 
undertakings. 


Plate 
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IMPROVEMENT  IN  MR.  F..  WALKER’S  QUADRANT. 

Plate  XI.  Fig.  1.  A  reprefents  part  of  the  engine  beam; 
B  the  connecting  rod;  C  the  crank  arm;  D  a  cog-wheel, 
working  into  another  Cog-wheel  b,  of  half  the  lize;  F  a  crank 
arm  on  the  fhaft  of  the  final!  wheel;  G  a  cylinder  clofed  at 
bottom,  in  which  a  (olid  or  imperforated  pifton  moves,  leaving 
a  vacuum  beneath.  This  aifts  limply  inftead  as  a  weight  on 
the  crank  F,  by  the  conftant  prefTure  of  the  atmofphere;  and 
the  diameter  of  the  pifton  muft  be  luch  as  nearly  to  equal  one 
third  of  the  power  of  the  engine. 

In  Fig.  2.  the  outer  circle  is  the  line  defcribed  by  the  crank  ; 
the  circumference  of  the  inner  circle  is  equal  to  twice  the 
diameter  of  the  outer,  and  the  fquare  has  the  fame  cir¬ 
cumference;  this  lull  exhibits  the  inequality  (til!  remaining, 
which  by  this  method  is  reduced  to  about  one  fifth  ;  but  by  the 
aftiftance  of  a  (mall  fly  on  the  fecond  motion,  the  effeCt  will 
become  nearly  the  fame  as  that  of  a  rotative  engine,  with  the 
advantages  here  mentioned. 

The  fame  motion  may  be  applied  to  a  pump,  but  in  this  cafe 
the  two  cranks  muft  be  horizontal  at  the  lame  time. 


XIV. 

Improvement  bij  zuhich  the  additional  Arc  in  Mr.  Ezekiel  Walker’s 
reflecting  Quadrant  is  rendered  unnecejjary.  In  a  Letter  from 
the  Inventor. 

To  Mr.  NICHOLSON. 

SIR, 

A.NY  one  who  has  a  juft  idea  of  the  relieving  quadrant.  Improvements 
defcribed  on  page  218  of  the  fourth  volume  of  your  Journal,  i^f^/refleding 
will  perceive  that  one  half  of  the  arc  of  that  inftrument  is  quadrant, 
appropriated  folely  to  the  rectifying  of  the  fecond  horizon  glafs. 

This  method  of  aeljufting  is  as  good  as  any  other  that  I  have 
to  propofe,  but  it  is  attended  with  the  inconvenience  of  adding 
to  the  lize  of  the  inftrument,  and  confequently  to  its  weight. 

The  following  method  of  adjufting  the  fecond  horizon  glafs 
will  reduce  the  inftrument  loan  oCtant,  which  will  ftill  poftels 
the  fame  property  of  meafuring  any  angle  kfs  than  120°  by 
the  fore  obfervation. 

Fitft 
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IMPROVEMENT  IN  MR.  E.  WALKER^  QUADRANT. 


Mr^ ^ C W a  1  -  ^et  a  mirror  be  fixed  upon  the  top  of  the  index 

ker’s  reflecting  gfafs.  i  liis  rectifier  muft  be  placed  parallel  to  the  ftrft  hori- 
«juadrant.  zon  glafs,  when  the-  index  ftands  at  90°  on  the  arc,  cortfe- 
quently  the  index  glafs  and  re&ifier  will  form  an  angle  of  45 
degrees.  Secondly,  let  the  two  horizon  glades  Hand  as  high 
above  the  plane  of  the  o&ant  as  the  re&ifier,  and  the  intern¬ 
ment  is  ready  for  life. 


After  the  ftrft:  horizon  glafs  has  been  adjufted,  bring  the  in¬ 
dex  to  90,  and  the  redifier  will  be  parallel  to  the  horizon  glafs, 
if  the  index  glafs  and  re&ifier  form  an  exaCt  angle  of  90°  on 
the  arc;  but  if  they  do  not  form  that  angle,  the  index  will 
fhow  the  error.  Then  to  determine  the  error  of  the  fecond 
horizon  glafs,  let  the  index  be  brought  to  0,  and  the  re<5ti/ier 
will  in  that  fituation  perform  the  fame  office  as  the  index  glafs 
in  the  quadrant,  when  the  index  hands  at  90  at  N;  but  as  this 
has  been  fully  explained  in  the  defcription  of  that  inftrument, 
it  need  not  be  further  infilled  on  here. 

An  odant  of  five  inches  radius,  conftru&ed  on  thefe  prin¬ 
ciples,  would  be  exceedingly  portable,  and  fo  ftrong  as  not 
to  be  eafily  deranged  by  carriage;  and  thefe  are  properties 
which  may  recommend  it  to  the  attention  of  the  traveller  by 
land,  particularly  if  he  vifit  thofe  latitudes,  where  the  altitude 
of  the  fun  fometimes  exceeds  60  degrees. 

Thefe  two  glafles  may  alfo  be  added  to  the  fextant,  without 
depriving  it  of  any  of  the  valuable  properties  which  it  now 
poffeffes:  and  this  additional  apparatus  need  only  be  ufed  in 
taking  fuch  angular  diftances  as  are  beyond  the  power  of  that 
inftrument. 


I  am. 


Lynn  Regis,  Oaober  1 5tli.  1803. 


SIR, 

Your’s  refpectfully, 

E.  WALKER. 


Plate  XI.  Fig.  3.  A  B  reprefents  the  index  glafs;  C  D  the 
refiifier ;  m  the  horizon  glafs ;  n  the  fecond  horizon  glafs. 
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SCIENTIFIC  NEWS. 

Ahjlracl  of  Cit.  Seguin’s  Inquiries  concerning  Fermentation  *. 

In  his  firft  paper  Cit.  Seguin  explains  the  plan  of  inquiry  he  Fermentation 

has  undertaken  concerning  fermentation  in  general ;  and  more  "peculiar^ 

particularly  concerning  the  making  of  beer,  wine,  cid«r,  malt  fubftance,  but 

and  melaffes  fpirits,  &c.  In  his  fecond  his  obi  eft  is  to  prove,  n  c°™bma“ 

,  „  J  1  tion  of  circum- 

that  fermentation  is  not  produced  by  a  fubftance  fid  generis ,  fiances, 
but  by  a  combination  of  circumftances. 

He  fliovvs,  that,  in  the  cafe  of  clear  liquors  fermenting,  the  Water  the  true 
true  folvent  of  the  fermentefcible  caufe,  whatever  it  be,  is  fermentative 
water,  and  not  the  faccharine  matter;  that  the  continuance  catife, 

of  contact,  and  the  prefence  of  fugar,  are  by  no  means  necef-  andwithout^thc* 
fary  for  the  folution  of  any  fermentefcible  principle  in  the  prefence  of 
yeaft  ;  that  this  folution  is  made  by  water  in  a  very  fmall  fu6ar  bcinS 
quantity,  it  is  true,  but  almoft  fuddenly,  and  even  in  the 
ordinary  temperature  of  the  air ;  finally,  fuppofing  fugar  alfo 
to  poffefs  the  property  of  diffolving  any  given  fermentefcible 
principle,  it  would  be  impoftible  to  demonftrate  this,  fince, 
to  render  it  perceptible,  the  fugar  muft  previoufly  be  diffolved 
in  water. 


Additional  Experiments  of  Mr.  Ritter,  of  Jena,  on  Gahanic 

Phenomenal . 

NATURAL  philofophers  will  learn  with  pleafure,  that 
Mr.  Ritter  continues  his  elegant  experiments  on  a  fubject,  to 
the  progrefs  of  which  he  has  fo  greatly  contributed.  As  they 
all  relate  to  a  known  theory,  we  fliall  content  ourfelves  with 
giving  the  refults  as  communicated  to  us  by  Mr.  Orfted, 
leaving  to  the  experamentalift  the  talk  of  proving  them  with 
all  the  requilite  minutenefs. 

The  objeft  of  Mr.  Ritter  being  to  compare  the  eledricity  Mr.  R’s  objea 

J  _  T  ,  ■!  r  ,  to  compare 

of  Voltas'  pile  with  that  of  electrical  machines,  he  conhders  Volta’s  pile  with 

fuccefiively  the  intenfity  of  eledtricit v ,  chemical  action,  fpark,  elettrical  n». 

,  „  ,  J  *  chines’ 

and  Ihock,  in  the  pile. 


*  Bulletin  des  Sciences,  No.  75: 
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null  in  the 
centre. 

The  time 
neceffary  for 
charging  a 
battery,  an  in 
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Eleftricity  port-  As  to  (he  intenfity,  we  know  that  1  lie  electricity  is  pofitive 

t7c, ac  0IH  p(  le  at  one  of  the  poles  of  the  pile,  and  negative  at  the  other  ;  it 
of  the  pile,  1  ...  .  .  r 

negative  at  the  has  been  thovvn  likewite,  that  it  dimmimes  between  thele 

other,  two  extren1es^  fi>  as  to  be  null  in  the  middle  of  the  pile, 

diminilhes  be-  .  ,  -  .  ,  .  .,  r 

tween  them,  Mr.  Ritter  fought  to  compare  the  degrees  of  intennty  at  thele 

two  poles,  and  thofe  of  different  piles.  This  he  attempted 
by  determining  the  time  neceffary  for  charging  a  given  battery; 
but  this  method  is  inaccurate,  and  no  certainty  can  be  at¬ 
tained  in  this  refpeCt,  but  by  means  of  the  electrical  balance, 
accurate meafure  According  to  Mr.  Ritter,  the  aCtion  of  the  pofitive  pole 
J-'Eleftrkity  of  the  P^e  difpofes  rnetals  to  combine  with  oxigen,  and  that 
the  pile  difpofes  of  the  negative  pole  difpofes  them  to  combine  with  hydrogen. 

metals  to  com-  jp  pofitive  pole  be  armed  with  a  gold  leaf,  and  the  nega- 
bine  with  .  ,  r*  •  . 

cxigen,  tive  with  a  bit  of  charcoal,  on  forming  a  communication  be- 

—  withhidro-  tween  thefe  two  fubftances  the  leaf  of  gold  burns  with  a 

fppoie  armed  brilliant  light,  and  the  charcoal  remains  untouched  :  but  if 

with  gold  leaf, —  the  charcoal  be  placed  on  the  pofitive  fide,  and  the  gold  on 

ontforming0a  *  the  negative,  the  charcoal  burns,  and  the  gold  is  melted. 

communication  Jf  the  negative  pole  be  brought  into  contact  with  the  fliining 

the  gold  leaf  is  furf'ace  Qf  quickfilver,  it  leaves  a  trace  different  from  that 

burned;  n 

if  the  charcoal  produced  by  the  pofitive  pole. 

be  on  the -p^hde,  jy[r>  j^ter  afferts,  that  all  the  effeCts  of  the  pile  on  the 
the  gold* is  animal  body  are  reducible  to  expanfions  and  contractions, 
melted.  ^  ^  All  the  parts  of  the  human  body  affume  an  increafed  bulk  on 

•mtocontaSUg  the  contact  of  (he  pofitive  pole,  and  contract  on  the  contact 
with  quickfilver  Qf  the  negative  :  for  inftance,  the  aCtion  of  the  pofitive  pole 

Its  f^rfacTdif-  on  the  tongue  produces  there,  at  the  expiration  of  a  few 
ferent  from  that  minutes,  a  flight  elevation,  whereas  the  negative  pole  oc- 

Theeffe"a*softhe  ca^lons  a  httle  depreffion.  If  the  fame  perfon  touch  the 
pile  on  the  ani-  two  poles  with  the  two  hands  wetted,  the  intenfity  of  the 
mal  body  all  re-  ]fe 

is  increafed  in  the  hand  in  contaCt  with  the  pofitiv  e 

ducible  to  ex-  r  #  .....  1 

panfions  and  pole,  while  its  firength  is  diminifhed  in  the  other,  but  the 

Thtrj?l0^S**n  num^er  Pollutions  continues  the  fame  in  each.  The  ex- 

creafing  the  bulk  panfion  thus  produced  in  the  organs,  is  attended  with  a 

°f  parts,  the —  fenfation  of  heat,  the  contraction  with  a  fenfe  of  cold. 

Effects  on  the*  If  the  eye  be  made  to  communicate  with  the  pofitive  pole, 

tongue,  it  fees  objeCts  red,  larger,  and  more  diftinCt;  in  contact  with 

Th^expanhorf*  the  negative  pole  it  fees  them  blue,  fmaller,  and  more  con- 

occafions  a  fenfe  fufed.  The  tongue  receives  from  the  pofitive  pole  an  acid 

cf  hear,  and  tafte,  from  the  negative  an  alcaline.  The  ear  being  in  con- 
»nct  verfa .  ° 

To  the  eye  th«  vtaCt 
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ta&  with  the  former,  all  founds  feem  more  grave:  with  the 
latter,  more  acute. 

In  general  the  two  poles  of  the  pile  produce  oppofite 
effects. 

Such  are  the  refults  of  Mr.  Ritter’s  experiments.  We  have 
no  opportunity  of  verifying  their  accuracy  ;  but  their  Angu¬ 
larity,  their  number,  and  particularly  the  ingenuity  of  their 
author,  lead  us  to  prefume,  that  this  account  of  them  will 
be  read  with  pleafure. 

SOCIETE  PHILOMATH. 
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+  pole  makcg 
objedts  red, 
large  &  diftindk  5 
the  — ,  blue, 
tmal!,  and  con* 
luted. 

+  gives  an  acid 
tafte, —  alcaline. 
-p  deepens 
founds. 

—  lightens 
them* 

The  two  poles 
generally  pro¬ 
duce  oppoiite 
effette. 


Abjlraft  of  fome  Remarks  on  the  Acetite  of  Lead ,  by 
Cit.  Thenar d*. 

A  MANUFACTURER  of  acetite  of  lead  was  obliged  to  A  manufadtuie^ 

flop  his  works,  being  no  longer  able  to  make  the  fait  cryl-  ^ 

tallize  in  needles,  but  always  obtaining  it  in  lamina?,  which  Caufe  his  acetite 

induced  purchafers  to  refufe  it;  Cit.  Thenard  inquired  into  lead  wfs  al" 

T  .  ,  ,  .  ways  in  the 

the  caufe  of  this  phenomenon,  and  loon  perceived,  that  it  forms  of  lamina. 

was  owing  to  the  proportions  ol  the  conftituent  principles 

of  the  fait.  He  fucceeded  in  forming  a  fait  perfedly  fimilar 

to  it,  by  boiling  in  water  a  hundred  parts  of  the  acetite  of 

lead  of  the  (hops,  with  a  hundred  and  fifty  parts  of  litharge 

well  dried,  and  deprived  of  carbonic  acid  by  means  of  fire. 

Analyfis  corroborated  the  exifience  of  two  fpecies  of  acetite  Two  fPec'?s  of 

of  lead;  one,  long  known,  confifis  of  oxide  of  lead  0.58,  acetlte °* 

acetous  acid  0.26,  and  water  0.16,  the  other,  which  has 

hitherto  efcaped  the  notice  of  chemifis,  contains  oxide  of 

lead  0.78,  acetous  acid,  0.17,  water  0.05. 

The  former  of  thefe  falts  has  an  excefs  of  acid,  and  a  firongly  The  common  or 

_  ...  .  ,,  .r  ,  •  i  that  with  excels 

faccharine  tafie;  cryfiallizes  in  needly  prilms,  which  appear  q(  aci(L 

to  be  hexagonal,  and  terminated  by  hexaedral  pyramids; 

undergoes  no  alteration  in  the  air ;  is  very  loluble  in  water, 

and  forms  wfith  it  a  folution  feebly  precipitable  by  carbonic 

acid.  The  latter,  on  the  contrary,  is  neutral ;  has  a  lefs  per- 

ceptible  faccharine  tafie  ;  affefts  a  lamellated  figure  ;  is  foluble 

in  vinegar.  and  then  exhibits  on  evaporation  the  needly  form.; 
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efflorefces  flight])'  in  the  air;  is  much  lefs  foluble  in  water, 
but  forms  with  it  a  folution  abundantly  precipitable  by 

Fine  white  lead  carbonic  acid.  This  precipitate  is  very  white,  forms  a  pafte 

from  iT  prci’3ied  with  oil,  and  by  extradting  the  carbonic  acid  from  chalk,  by 
means  of  fire,  it  would  perhaps  be  poflible  to  prepare  a  fine 
white-lead  by  thefe  means. 

Advantages  of  The  value  of  the  difeovery  of  this  fait,  will  be  readily 
perceptible.  It  not  only  brings  us  acquainted  with  a  new 
fubhance  interefting  in  a  fcientific  view,  as  it  affords  us  a  frefh 
proof,  that  the  proportions  of  the  conftituent  principles  of 
(alts  may  vary  greatly ;  but  it  is  likewife  of  importance  in  the 
art  of  pliyfic,  in  which  falts  of  lead  are  daily  employed,  and 
which  may  require  one  containing  a  large  proportion  of  oxide; 
and  it  is  of  confequence  to  the  arts  in  general,  as  it  affords  a 
new  method  of  obtaining  a  fine  white-lead,  and  particularly 
to  that  of  manufacturing  acetite  of  lead,  on  the  proceffes  and 
products  of  which  it  throws  great  light. 


The  A r adds  Hypogcca,  or  Ground  Nut  of  the  Weft  Indies ,  cul¬ 
tivated  in  France  for  its  Oil. 

IN  the  departments  of  Landes  and  PHerault  in  France, 
lat.  43f  °  to  44f°,  an  oily  plant,  called  arachis,  of  the  family 
of  lentils,  (arachis  hypogaea)  begins  to  be  cultivated.  It  was 
brought  by  the  Spaniards  from  Mexico,  and  was  introduced 
by  the  French  from  Spain.  An  ounce  of  the  oil  of  this  plant, 
with  a  wick  a  line  and  half  in  diameter,  burned  nine  hours 
and  twenty-fix  minutes;  an  ounce  of  olive  oil  under  limilar 
circumftances,  lafted  only  eight  hours.  Thus  the  oil  of  the 
arachis  has  the  advantage  of  more  than  one  eighth  over  olive 
oil ;  and  it  has  more  or  lefs  over  every  other  kind  of  oil. 
It  is  an  excellent  fubftitute  for  olive  oil  for  every  domeftic 
purpofe,  and  is  preferable  to  all  other  oils  for  the  manufafture 
of  foap.  7'he  feed  yields  nearly  half  its  weight  of  oil. 


Arachis  hypo- 
gaea  cultivated 
in  France. 


Affords  an  oil 
excellent  for 
jamps, 


and  other  pur¬ 
pofe  s. 


***  The  enquiries  of  a  correfpondent,  refpe&ing  the  method 
ot  experiment  adopted  by  Dr.  Irvine,  will  be  anfwered  in 
our  next.  4  r 
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ARTICLE  L 

Lettei'  from  Andrew  Duncan,  M.  D.  F.  R.  S.  E.  contain - 
ing  Experiments  and  Obferrations  on  Cinchona ,  tending  parti¬ 
cularly  to  Jhezv  that  it  does  not  contain  Gelatine . 

To  Mr.  NICHOLSON. 

S  I  R, 

Having  been  long  engaged  in  a  feries  of  experiments  oil 
the  adringent  fubdances  employed  in  medicine,  I  was  parti¬ 
cularly  intereded  with  the  “  Abdra<5t  of  a  Memoir  on  the  Fe¬ 
brifuge  principle  of  Cinchona, ’*  contained  in  the  lad;  number 
of  your  excellent  journal.  The  prefence  of  gelatine  in  cin-  Prefence  of  ge- 
chona,  was  fo  incompatible  with  experiments  I  had  formerly 
made,  that  I  was  drongly  inclined  to  believe,  that  Seguintakc. 

(than  whom  no  one  fhould  be  better  acquainted  with  the  com¬ 
binations  of  tannin  and  gelatine)  had  been  milled,  either  from 
having  examined  cinchona  which  had  been  adulterated,  or 
from  fome  other  accidental  caufe.  To  fatisfy  myfelf  I  imme¬ 
diately  proceeded  to  the  unerring  ted  of  experiment,  which 
has  convinced  me  that  cinchona  does  not  contain  gelatine,  but  But  it  contains 
fome  other  principle  not  jet  fuffieiently  examined,  which f™' 
agrees  with  gelatine,  in  forming  witn  tannin,  a  precipitate an  infoluble  pre* 
comparatively  infoluble  in  water.  At  the  fame  time  it  is  but  estate  with 
fair  to  remark,  that  my  experiments  were  made  with  the  in- 
Vo  l.  VI. — December.  Q  fufion 
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Infufion  and 
tincture  of  cin¬ 
chona,  preci¬ 
pitate  folu  firms 
of  tan,  gela¬ 
tine,  and  ful- 
phate  of  iron. 


f  xperiments  in 
proof  of  this. 
Infufion  of  galls 
precipitated  by 
infufion  of  cin¬ 
chona* 


Gave  a  further 
precipitate  with 
gelatine. 


Infufion  of 
galls  precipi¬ 
tated  by  gela¬ 
tine. 


fufion  and  tin£ture  of  cinchona,  containing  all  the  foluble 
principles  of  that  fubftance,  whereas  SeguiiTs  observations 
are  (aid  to  be  derived  from  the  examination  of  the  ifolated  fe¬ 
brifuge  principle,  of  which  he  gives  the  following  characters : 
“  It  precipitates  the  (olution  of  tan,  but  not  the  folutions  o( 
gelatine  and  lulphate  of  iron.”  On  the  contrary  my  experi¬ 
ments  teach  me,  that  the  entire  infufion  and  tindture  of  cin¬ 
chona,  precipitate  the  (olution  of  tan,  and  alto  the  folution  of 
gelatine  (lightly,  and  the  folution  of  fulphate  of  iron  co- 
pioufly.  But  as  the  two  lad  precipitates  may  be  reasonably 
aferibed  to  the  action  of  other  principles  contained  in  my  in- 
fufion  and  tincture  of  cinchona,  I  (hall  not  infift  upon  them, 
but  proceed  to  (hew  that,  although  cinchona  actually  does  pre¬ 
cipitate  the  folution  of  tan,  yet  it  does  not  contain  gelatine. 

Experiment  I. 

(a)  An  ounce  of  infufion  of  galls  was  faturated,  by  adding 
to  it  in  different  portions,  an  ounce  and  a  half  of  infufion  of 
cinchona.  The  mixture  was  white  and  turbid,  with  a  loofc 
light  precipitate. 

(b)  On  filtration  the  fluid  paffed  almofi  colourlefs,  and  per¬ 
fectly  Iran  (parent. 

(c)  The  precipitate  when  dried,  weighed  five  grains.  It 
had  a  yellow  colour,  and  an  opaque  earthy  appearance,  was 
extremely  friable,  and  did  not  adhere  to  the  filtering  paper. 

(d)  The  filtred  fluid  gave  no  further  precipitate  with  folu¬ 
tion  of  cinchona,  but  with  half  an  ounce  of  folution  of  ge¬ 
latine,  containing  fix  grains  of  gelatine  in  each  ounce,  it  pro¬ 
duced  a  copious  precipitate,  and  was  faturated. 

(c?)  The  precipitate,  when  feparated  by  filtration,  and  dried 
alfo,  weighed  five  grains,  but  was  hard  and  brittle,  adhered 
firongly  to  the  paper,  had  a  yellow  colour,  and  exactly  re- 
fembled  a  refin  in  appearance. 

Experiment  II. 

(a)  An  ounce  of  the  fame  infufion  of  galls  was  faturated  by 
an  ounce  and  a  half  of  the  fame  folution  of  gelatine.  Imme¬ 
diately  a  very  copious,  whililh,  tenacious,  and  adhefive  pre¬ 
cipitate  was  formed. 

(b)  On  filtration  the  fluid  paffed  very  (lowly,  and  even  after 
repeated  filtration,  (till  retained  a  (light  degree  of  opaline 
bluifiinefs. 


(c)  The 
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(c)  The  precipitate  when  dried,  weighed  fourteen  grains 
and  a  half.  It  had  a  brownifh  yellow  colour,  was  tranfparent, 
and  had  a  refinous  appearance  and  fradure.  It  was  alto  hard 
and  brittle,  and  adhered  flrongly  to  the  filter.  In  every  par¬ 
ticular  it  refembled  the  precipitate  produced  in  the  former  ex¬ 
periment  (Exp.  I.  e.)  by  gelatine,  after  the  infufion  of  galls 
was  completely  faturated  by  cinchona. 

(d)  In  the  filtred  liquor  (Exp.  II.  b)  infufion  of  cinchona  infufion  of  cln- 

produced  no  change.  gave.no 

1  °  farther  preci¬ 

pitate. 

Experiment  III. 


To  an  ounce  and  a  half  of  the  fame  infufion  of  cinchona,  Infufion  of  cin- 
halfan  ounce  of  the  folution  of  gelatine  wras  added.  It  pro- 
duced  only  a  flight  degree  of  turbidnefs,  and  changed  the  co-  fi°nsof  tannin, 
lour  of  the  infufion  from  a  pale  greenifli  to  a  reddifh  yellow  co¬ 
lour.  When  filtred,  it  pafled  perfedly  tranfparent,  and  the 
bottom  of  the  filter  w'as  covered  with  a  red  varnifh ;  but  it 
had  gained  only  one  grain  in  weight.  In  other  experiments 
witli  larger  quantities  and  flronger  infufion  of  cinchona,  the 
prefence  of  tannin  was  more  flrongly  indicated. 


Experiment  IV. 

Infufion  of  galls  was  not  aflfe&ed  by  reaified  fpirits  of  wine,  Infufion  of  galls 
®  ,  •  r  r  j  not  affefted  by 

in  which  ifinglals  had  been  long  intuled.  ifinglafs  dif- 

folved  in  al- 

Experiment  V.  cohol. 

(u)  A  tindure  of  cinchona  was  prepared  by  infufing  it  in  Tinaure  of 
the  fame  rectified  fpirits.  After  it  was  filtred  fome  refin  was  p*ltated  by?wa- 
feparated  by  precipitation  with  water  and  filtration.  ter, 

(b)  With  infufion  of  galls  this  tindure  gave  a  copious  pre-  and  by  infufion 
cipitate,  exadly  refembling  that  produced  by  the  fame  re-  g 
agent  and  infufion  of  cinchona.  (Exp.  I.  t.) 


Experiment  VI. 

With  tinaure  of  galls  the  fame  tinaure  of  cinchona  gave  TinSure  of 

no  precipitate.  cinchona  gave 

no  precipitate, 

Experiment  VII. 

In  the  mixed  tinclure  (Exp.  VI.)  a  copious  precipitate  was  Muted  by 
produced  by  diluting  it  with  water. 

Q2 


Experiment 
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Carbonate  of 
potafh  precipi¬ 
tates  folution 
oFgelatine, 


but  not  infu- 
flon  of  cin¬ 
chona. 

Difference  be¬ 
tween  gelatin 
and  cinehonin. 


Gelatin  forms  a 
jelly  with  water, 


and  is  preci¬ 
pitated  from  it 
by  alcohol,  car¬ 
bonate  of  pot- 
afh,  and  tannin. 

Cinehonin  does 
nor  form  jelly 
with  water,  is 
not  precipi¬ 
tated  by  carbo¬ 
nate  of  potafh, 
is  foluble  in  al- 
oohol,  and  com¬ 
bines  with 
tannin. 


Experiment  VIII. 

A  folution  of  carbonate  of  potafh  produced  a  copious 
white  flaky  precipitate  in  the  folution  of  gelatine,  which  was 
foluble  in  boiling  water,  but  was  not  precipitated  from  the  fo¬ 
lution  by  infution  of  galls,  until  fome  acid  was  added. 

Experiment  IX. 

The  folution  of  carbonate  of  potafh  changed  the  colour  of 
the  dilution  of  cinchona  to  a  tine  red,  without  diflurbing  its 
tranfparency. 

Thefe  lacls  teem  to  me  fufficient  to  prove  the  difference  be¬ 
tween  gelatine,  and  the  new  principle  in  cinchona,  which  for 
the  fake  ot  convenience,  I  fhall  venture  for  the  prefent  to  de¬ 
nominate  cinehonin. 

Gelatine  is  foluble  in  water,  and  the  folution  is  difpofed  to 
gelatinize.  Six  grains  of  itinglafs.dilfolved  in  one  ounce  of  wafer, 
form  with  it  at  temperatures  below  60°  Fahrenheit,  a  jelly  of 
conliderable  firmnefs.  From  its  folution  in  water,  gelatine  is 
precipitated  by  alcohol,  and  a  folution  of  carbonate  of  potafh. 
It  is  precipitated  alfo  by  tannin,  and  the  precipitates  form  a 
hard  brown  tranfparent  mafs. 

Cinehonin  is  foluble  in  water,  but  gives  it  no  tendency 
to  gelatinize.  From  its  folution  in  water,  it  is  not  preci¬ 
pitated  by  a  folution  of  carbonate  of  potalh.  It  is  foluble  in 
alcohol ;  it  combines  with  tannin.  The  compound  is  foluble 
in  alcohol,  but  forms,  when  water  is  added,  or  ufed  as  a  men- 
tiruum,  a  friable  opaque  yellowith  precipitate  ;  but  cinehonin 
does  not  feparate  even  from  a  watery  folution  of  tannin,  all 
that  is  precipitable  by  a  folution  of  gelatine. 

ANDREW  DUNCAN,  Jun. 

Edinburgh ,  30 th  Oct.  1803. 
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Letter  from  a  Correfpondent ,  containing  Dif([uifitions  on  the  Phan- 
tafms  of  Nicolai,  and  other  Derangements  of  the  Animal 
Sj/Jlem. 

To  Mr.  NICHOLSON, 

SIR, 

The  account  publidied  in  your  lad  number  by  Mr.  Nicolai,  The  phantafms 
of  his  feeing  fpedtres,  appears  not  only  to  admit  of  an  ex-  £e 
planation  on  fome  of  the  laws  of  vifion  with  which  we  are 
already  acquainted,  blit  may  alfo  lead  to  fome  rational  account 
of  the  grounds,  on  which  the  belief  in  apparitions,  which  lias 
fo  generally  prevailed  in  all  ages  of  the  world,  may  be  founded.. 

If  we  look  for  a  moment  at  the  fun,  and  afterwards  turn 
our  eyes  on  the  blue  Iky,  or  throw  them  upon  the  ground,  we  ble  objedts  on 
perceive  a  black  fpot  of  the  apparent  lize  of  that  luminary,  the  eye. 

This  fpot  will  by  degrees  affume  a  faint  green  colour,  then  be¬ 
comes  red;  and  if  we  pay  attention  to  tnefe  phenomena,  we 
(hall  find  the  green  and  red  colours  alternate,  becoming  gra¬ 
dually  more  faint,  till  they  wholly  difappear. 

If  the  eve  be  diredted  for  fome  time  towards  a  window,  and  toftance  0f  * 

J  ,  .,1  r’  n  1  •  window, 

then  covered  by  the  hand,  the  bars  will  firit  appear  luminous, 

and  the  fquares  dark,  and  then  the  contrary,  and  this  will  al¬ 
ternate  till  the  whole  image  gradually  faints  away. 

Thefe  are  termed  ocular  fpedra,  and  have  been  fuppofed 
to  depend  on  the  alternate  tenfion  and  relaxation  of  the  fibres  obvious  in  the 
of  which  the  retina  are  compofed.  They  referable  the  trem-ftate  of  debility 
bling  of  an  over-fatigued  mufcle,  in  which  one  fet  of  fibres 
attempts  to  relieve  the  exertions  of  another.  Thefe  pheno¬ 
mena  are  mod  obvious  after  the  eye  has  been  fatigued  by  long 
continued  exertion.  They  are  more  readily  obferved  in  the 
evening  than  the  morning,  and  the  fpedtra  of  the  fetting  are 
more  eafily  caught  than  of  the  meridian  fun. 

In  certain  dates  of  bodily  debility,  whether  produced  by  Spontaneous  oc 
the  abfence  of  volition,  or  by  d.feafe,  they  are  known  lpon-  tra  in  theftlJcof 
taneoufly  to  occur.  In  the  former  date,  which  may  be  termed  reverie, 
reverie,  when  a  perfon  attends  nightly  to  the  impreffions  of  his 
fenfes,  without  attempting  to  regulate  them  by  his  will,  as 

when  a  perfon  looks  carelefsly  in  the  fire  during  twilight,  the 

infinite 
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Swede  nbourg 
perpetually  in 
this  ftate. 


Why  dying 
perlbns  pick  the 
bed-clothes,  and 
imagine  they  fee 
demons  or  dark 
figures. 


Nicolai  evident¬ 
ly  indulged  the 
ftate  of  reverie. 


The  phantafms 
weie  of  things 
before  feen. 


ON  THE  PHANTASMS  OF  NICOLAI. 

infinite  variety  of  fantadic  forms  that  pafs  before  the  eyes  is 
familiar  to  every  one.  Thefe  fancies  are  however,  in  fome 
mealure,  influenced  by  the  train  of  thinking  a  perfon  isaccuf- 
tomed  to  purfue.  Swedenbourg  appears  to  have  been  per¬ 
petually  under  the  influence  of  this  kind  of  reverie,  except 
when  employed  in  writing  an  account  of  what  had  previoufly 
occurred  to  his  mind.  Had  he  been  condantly  occupied  in 
a&ive  bodily  exertion,  perhaps  it  wrouId  have  difflpated  his 
phantafles. 

Picking  the  bed  cloaths,  which  appears  to  occupy  the  atten¬ 
tion  of  thole  who  are  labouring  under  the  debility  preceding 
death,  probably  arifes  from  parts  of  the  retina  becoming  infen- 
flble  of  the  impreffion  of  light,  which  produces  the  fenfation 
of  lomething  dark  lying  on  the  bed-cloaths,  which  they  are 
defirous  to  remove.  The  enfeebled  mind  may  not  unfre- 
quently  transform  thefe  into  (he  figures  of  demons.  The  pur- 
fuit  of  the  dark  fpot  formed  by  the  infertion  of  the  optic 
nerve,  which  in  that  date  is  mifiaken  for  a  reality,  may  alfo 
give  occafion  to  this  action  fo  frequently  obferved  among  the 
dying. 

Mr.  Nicolai  informs  us,  that  he  was  in  the  habit  of  forming 
vivid  reprefentations  to  himfelf  not  only  of  whole  feenes  of 
comedies,  but  even  of  the  peculiar  dreffes,  forms,  and  com* 
plexions  of  thofe  who  performed  them;  that  is,  heaccuftomed 
himfelf  earnedly  to  attend  to  thefe  ideal  exertions  of  his  own 
imagination.  In  the  next  place  he  tells  us,  that  he  fird  began 
to  fee  fpectres  after  having  laboured  under  a  nervous  fever, 
and  great  trouble  of  mind.  For  the  melancholy  cad  of  his 
earlier  vidons,  or  the  appearance  of  dead  bodies,  hisdejefled 
date  of  mind  accounts.  [  hat  appears  however  to  have  foon 
fubfided.  The  difeafed  date  of  the  retina,  confequent  to  his 
fever,  feems  to  have  continued  longer. 

This  date  appears  to  have  been  fuch  as  to  render  him  fendble 
of  the  fpeftra  of  the  things  he  was  in  the  daily  habit  of  feeing, 
fuch  as  men,  horfes,  dogs,  &c.  for  he  does  not  fay  he  ever 
faw  any  thing  uncommon.  What  this  particular  condition  of 
the  retina  might  condd  in,  it  is  impoflible  to  determine.  It 
may  have  been  a  combination  of  weaknefs  with  excefs  of  fen- 
fibility.  T  he  fpeftra  of  the  bodies  he  had  feen  involuntarily 
recurred  to  his  attention,  but  not  with  fuch  drength  as  to  pre¬ 
vent  the  more  forcible  impreffion  of  what  was  in  reality  pading 

before 
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before  him.  The  notion  of  hearing  the  phantoms  fpeak  I  Audible  delu- 
fliould  refer  to  an.  afFe&ion  of  the  organ  of  hearing,  fimilar  to  fl0ns‘ 
what  took  place  in  the  eye.  It  is  evident  they  were  both  re¬ 
moved  by  a  flight  diminution  of  the  quantity  of  circulating 
blood. 

Many  ftories  of  apparitions  may,  in  my  opinion,  be  ac-  Phantafms  of 
counted  for  on  limilar  principles.  A  perfon  fixes  his  eyes  in-  departed  hiends. 
tently  on  the  face  of  an  expiring  friend  illuminated  by  the  light 
of  a  candle,  perhaps  with  the  intention  of  taking  a  lafl  fare¬ 
well;  foon  after,  going  into  the  dark,  the  fpe&rum  of  this  lu¬ 
minous  appearance  occurs  to  the  fatigued  eye,  and  he  thinks 
he  perceives  the  dying  man  he  had  jufi  left,  Handing  before 
him. 

On  thefe  principles  we  may  venture  to  correct  an  error  in  Correftion  of 
the  general  reprefentation  of  our  jufily  popular  play  of  Hamlet.  the  rePrefenta- 

Ti  ,  n  n  1  1  I  rp,  .  r  j  tion  Ct  Hamlet. 

J  he  gholt  (hould  only  appear  once.  I  his  tingle  appearance 
makes  fo  ftrong  an  impreflion  on  the  mind  of  Hamlet,  which, 
together  with  an  habitual  melancholy,  was  debilitated  by  care 
and  vexation,  that  whenever  afterwards  he  thinks  ferioufly  on 
his  father,  the  fpeftrum  of  the  ghofi  recurred  to  his  eye,  as  he 
himfelf  informs  us,  when  he  tells  Horatio  he  fees  his  faLher, 
and  is  atked  where,  he  fays,  “  in  my  mind's  eye." 

Thefe  curfory  remaks.  Sir,  are  in  fome  meafure  written  to  Concluding 
evince  how  much  better  it  is  to  attempt  at  leafl,  to  account  for  iemar^* 
phenomena  on  principles  already  known,  than  to  hunt  for  a 
new  caufe  for  every  uncommon  appearance.  But  what  kind 
of  philofophifing  can  we  expeH  from  a  man,  who  quotes  fuch 
canons  as  the  following,  for  rules  of  philofophy  ?  “  That  know¬ 
ledge  derived  from  experience  is  merely  empirick,  and  there¬ 
fore  not  to  be  depended  on/*  “  That  obfervation  fliould  not 
be  admitted  in  theoretical  philofophy. What  is  theoretical 
philofophy  ?  After  the  exifience  of  Bacon,  of  Newton,  and 
of  Locke,  who  could  have  expeHed  to  live  to  fee  the  whole 
thinking  part  of  a  nation  puzzling  themfelves  about  opinions, 
which,  if  they  admit  of  any  defcription,  maybe  chara&erized 
as  a  jumble  of  the  abfiractions  of  Ariflotle,  with  the  ideal  fyf- 
tem  of  Berkley  ? 

A  STUDENT. 
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Experiments  on  gUm  kino. 


Kino  not  a  gum. 


Whence  it  is 
obtained  not 
known. 


Said  to  be  from 
the  pau  de 
fangue  of  Africa. 


Ufed  in  medi¬ 
cine  as  a  tonic. 


Yields  an  aque¬ 
ous  fluid,  an  oil) 
carbonic  acid, 
and  carbonated 
hidrogen. 


Its  oil. 


Its  aqueous 
product. 


Its  refiduum. 


III. 

Experiments  on  the  Suhjlance  vulgarly  called  Gum  Kim.  By  C  i  t. 

VaU  Q.U  ELI  N  *. 

The  name  given  to  this  fubftance  is  by  no  means  fuitecl  to 
it;  and  were  it  not  a  common  practice,  to  give  names  to  tilings 
before  we  are  acquainted  with  their  nature,  it  would  be  incon¬ 
ceivable  how  it  fliould  have  been  called  a  gum,  having  neither 
the  phyfical  nor  chemical  properties  of  one. 

Neither  have  we  any  accurate  knowledge’of  the  tree  or  of 
the  country  that  produces  it;  but  it  appears  to  have  been  firtl 
brought  to  Europe  by  the  Englifh,  who  made  known  its  medi¬ 
cinal  properties,  and  introduced  it  into  our  (hops. 

It  is  called  in  trade  kino  or  the  gum-rejin  of  Gambia.  Dr. 
Oldfield,  who  made  it  known  to  Fothergill,  termed  it  the  true 
gum  of  Senegal.  In  the  Medical  Obfervations  and  Inquiries, 
it  is  faid  to  be  brought  from  Africa,  and  the  tree  that  furnifhes 
it  to  be  called  by  the  natives  pau  de  fangue. 

As  a  medicine  it  is  ufed  in  the  form  of  bolulles,  lozenges, 
aqueous  infufion,  and  fpirituous  tindlure,  as  a  tonic  and  aflrin- 

gen>  .  . 

Subjedled  to  the  adlion  of  fire,  it  melts  and  fwells  up  con- 
fiderably  :  yields  at  firfl:  a  clear  liquor,  which  in  a  few  inftants 
becomes  coloured  ;  a  light  and  nearly  white  oil  then  palles  over, 
which  in  the  courfe  of  the  procefs  becomes  coloured  and 
heavier  than  the  aqueous  produft.  A  fmall  quantify  of  car¬ 
bonic  acid  is  Iikewife  formed,  with  a  large  quantity  of  car¬ 
bonated  hidrogen  gas. 

The  oil  produced  in  this  operation  unites  with  cauflic  fixed 
alkalis,  and  forms  a  deep  red  liquor,  that  becomes  of  a  dull 
green  on  expofure  to  the  air. 

The  aqueous  produdl  is  not  acid,  but  has  an  acrid  burning 
tafle,  owing  to  a  portion  of  the  oil  retained  in  folution  ;  and 
potafh  teparates  from  it  a  large  quantity  of  ammoniac. 

Twenty  grammes  difiilled  with  a  ftrong  heat  left  eight  and 
half  ot  a  very  bulky  coal,  marked  with  the  colours  of  the 
rainbow;  and  this  coal  afforded  feventy-two  centigrammes  of 
allies,  confiding  chiefly  of  lime,  filex,  alumin,  and  oxide  of 
if  on. 

*  Abridged  from  the  Ann  ales  de  Chimie, 

Kino 
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Kino  is  little  foluble  in  cold  water,  but  much  more  in  hot,  Its  folution  in 
though  a  portion  of  it  is  infoluble.  The  folution  is  (lightly  "ater acldulf,us* 
acid:  alcohol  does  not  precipitate  it,  but  feparates  fome  red- 
difh  flocks;  when  made  with  boiling  water  it  grows  turbid  on 
cooling-,  and  depofits  a  brown  red  precipitate. 

A  (aturated  folution  is  precipitated  by  mild  alkalis,  but  Precipitated  by 
.  r  rr  •  .  4.  ,..r  i  .  ....  mild  and  cauftic 

water  in  lumcient  quantity  re-ditlolves  the  precipitate.  alkalies 

Cauftic  alkalis  likevvife  precipitate  it,  but  if  added  in  excefs 
re-diffolve  the  precipitate. 

Glue  di (halved  in  water  forms  a  very  confiderable  rofe-  and  coagulated 
coloured  coagulum  with  the  folution  of  kino;  and  if  thequan-  b-v  g,ue* 
titiqs  be  fuch,  that  both  fubftances  are  (aturated,  the  (uperna- 
tant  fluid  will  be  nearly  colourlefs. 

Though  thefe  appearances  indicate  the  prefence  of  tannin  Its  tannin  pre¬ 
in  kino,  it  does  not  precipitate  ferruginous  falts  black,  but  of  iron 

a  beautiful  deep  green,  fcarcely  alterable  by  expofure  to  the 
air.  This  property  it  has  in  common  with  the  infufions  of  cin-  Contains  a  prin- 
chona  and  rhubarb;  whence  it  is  probable,  that  thefe  three  Tub-  )ap^a^m^°1n  t0 
ftances  contain  a  principle  ot  iimilar  nature.  rhubarb. 

This^principle,  whatever  it  be,  is  very  deflru&ible:  for,  it  This  principle 
a  little  oxigenated  muriatic  acid  be  poured  on  the  precipitate  c‘e“iuc' 
it  forms  with  iron,  this  lofes  its  colour,  and  does  not  re-appear 
on  the  addition  of  an  alkaline  carbonate,  which  produces  only 
a  red  oxide  of  iron. 

The  folution  of  kino  copioufly  precipitates  acetite  of  lead  of  Precipitates 
a  yellowifli  grey;  nitrate  ot  filver  o(  a  reddifh  yellow,  and  tar- 
trite  of  antimony  of  a  yellow i(h  white,  but  much  more  copi¬ 
oufly  than  the  infufion  of  tan  or  of  cinchona;  which  feems  to  ufeful  as  an  an- 
indicate,  that  it  would  be  a  better  antidote  in  cafes  of  perfons  tldote- 
poifoned  by  this  metallic  fait. 

Wool  and  cotton  being  boiled  in  a  folution  of  kino,  and  then  Dyes  wool  and 
dipped  in  a  bath  of  fuiphate  of  iron,  appeared  on  immerfion  *^lac,t" 
of  a  bottle-green ;  but  being  wafhed  and  dried,  the  colour  be¬ 
came  a  blackifh  brown.  It  was  very  durable. 

Hot  alcohol  dilfolves  kino  very  well,  all  but  a  fmall  portion.  Diffolves  in  hoc 
Water  renders  the  folution  a  little  turbid,  but  precipitates  •• 

nothing. 

The  portion  infoluble  in  alcohol,  nearly  a  fourth  of  the  whole,  Contains  a  por- 
has  neither  the  bitternefs  nor  aftringent  tafle  of  kino;  but,  on  1011  0  gum* 
ihe  contrary,  is  rather  mucous  and  lweet.  It  calily  diflolves 
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This  favours  the 
folution  of  the 
other  principle 
in  water. 


Water  diflolves 

A 

T» 

a'cohol  mod  of 
the  remainder. 


Su’phuric  acid 
renders  it  lefs 
foluble. 

It  tans  leather. 

Neither  a  gum, 
nor  a  gum-refjn, 
but  chiefly  a 
fpecies  of  tan¬ 
nin. 


in  hot  water,  and  gives  it  a  fine  red  colour.  It  is  precipitable 
by  alcohol;  but  neither  by  glue,  nor  by  any  metallic  folution. 
On  burning,  it  diffufes  a  fmell  refembling  that  of  gum. 

I  fufpeft  the  pretence  of  this  fubftance  favours  the  folution 
in  water  of  the  principle  foluble  in  alcohol;  for  the  latter  is 
lefs  foluble  in  water  when  feparated  from  the  former;  and,  if 
the  quantity  of  water  neceffary  for  diffolving  the  aflringent  part 
be  not  employed  in  the  firft  inftance,  what  is  left  requires  a 
greater  proportion  of  water. 

Four  litres  of  water,  ufed  at  different  times,  left  near 
twenty  grammes  out  of  a  hundred  of  kino  undiffblved.  The 
refiduum  grew  foft  like  a  refill  in  boiling  water,  and  all  of  it, 
except  feven  decigrammes,  was  foluble  by  alcohol,  to  which 
it  imparted  all  the  properties  before  obferved  in  the  aflringent 
matter. 

Sulphuric  acid  ciminifhes  the  action  of  water  on  kino,  in- 
ffead  of  increafing  it,  as  it  does  with  refpedf  to  the  refinous 
part  of  cinchona. 

It  is  capable  of  being  ufed  for  tanning  leather. 

from  what  has  been  faid  it  appears,  that  the  greater  part 
of  kino  confiffs  of  tannin,  and  is  neither  a  gum,  nor  a  gum- 
refin.  But  there  is  a  flight  difference  between  it  and  the  tan¬ 
nin  of  galls  and  oak  bark,  which  precipitate  iron  of  a  blue 
black,  while  kino  precipitates  it  green,  in  which  it  refembles 
cinchona  and  rhubarb.  If  therefore  it  were  to  become  plen¬ 
tiful  and  cheap,  it  might  be  employed  for  all  the  purpofes  for 
which  aflringent  vegetables  are  commonly  ufed. 


Addition. 

Dr.  Duncan  ^  auquehn  is  not  the  firft  who  difeovered  the  common 

firft  aflerted  it  error  refpefting  kino.  In  the  new  Edinburgh  Difpenfatory, 
Ur.  Duncan  has  entered  pretty  fully  into  the  fubjeft,  and  afterts 
it  to  be  in  reality  an  extraft.  He  adds,  that  what  we  have 
now  in  the  fliops  is  not  brought  from  Africa,  but  chiefly  from 

feaCfide°m  ^ama'ca*  a  private  letter  he  informs  me,  that  this  is  an 
grape,  extract  of  the  coccoloba  urifera ,  or  fea-fide  grape;  while  the 

fineft  kino  of  the  (hops,  and  what  from  fome  circumftances  he 
fuppofes  was  the  fort  analyzed  by  Vauquehn,  is  the  product  of 

Botn^BaT  °f  d‘fferent  fpecies  of  eucalJ/P^,  particularly  the  refmifern,  or 
y  brown  gum  tree  of  Botany  Bay,  from  which  country  a  parcel 
was  imported  fome  years  ago. 

W.  N. 

I V.  JLxtracl 
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IV. 


Extraft  of  a  Letter  from  Dr.  Prince,  rejpcfiing  his 

Air- Lump. 

is  unnecefiary  here  to  enter  into  the  merits  of  Dr.  Prince’s 
air-pump,  as  they  were  noticed  in  the  1ft.  Vol.  of  the  Philo- 
fophical  Journal,  4to.  edit.  p.  130.  The  purpofe  of  his  letter 
is  to  defend  himfelf  againft  the  mifreprefentations  of  the  writer 
of  the  article  pneumatics,  in  the  Encyclopedia  Brilannica; 
which  he  has  done  in  the  fupplement  to  the  edition  of  that 
work  reprinting  in  America,  where  it  may  be  prefumed  it 
will  meet  the  eye  of  but  few  Englifh  readers. 

The  Encyclopedia  fays,  <(  great  inconveniences  were  ex-' 
perienced  from  the  ofcillations  of  the  mercury  in  the  gauge. 
As  foon  as  the  pifton  comes  into  the  ciftern,  the  air  from  the 
receiver  immediately  rufhes  into  the  barrel,  and  the  mercury 
(hoots  up  in  the  gauge,  and  gets  into  a  ftate  of  ofcillation. 
The  fubfequent  rife  of  the  pifton  will  frequently  keep  time 
with  the  fecond  ofcillation,  and  increafe  it.  The  defeent  of 
the  pifton  produces  a  downward  ofcillation,  by  allowing  the 
air  below  it  to  collapfe  ;  and  by  improperly  timing  the  ftrokes, 
this  ofcillation  becomes  fo  great,  as  to  make  the  mercury  enter 
the  pump.” 

This,  Dr.  Prince  obferves,  is  a  very  fingular  account  of 
the  working  of  the  American  air-pump.  I tfeems  to  be  found¬ 
ed  on  experiment,  yet  it  is  contradi6ted  by  numerous  experi¬ 
ments  performed  with  the  original  pump,  and  with  one  on 
the  fame  conftru&ion,  made  by  the  late  Mr.  G.  Adams  in 
London.  Many  fcientific  and  refpe&able  perfons  were 
witneftes,  that  no  fuch  extraofcillations  were  produced  by  it ; 
but  that  the  mercury  rofe  in  the  gauge  in  the  lame  manner  as 
it  did  in  a  double-barrelled  pump  of  the  common  conftruction 
made  by  Nairne.  Add  to  this,  Mr,.  Adams,  who  made  the 
firft  pump  in  England  on  this  plan,  mentions  no  fuch  efTed, 
either  in  his  letter  to  the  inventor,  or  in  his  public  account  o( 
it;  nor  does  Mr.  Jones,  who  has  (ince  made  pumps  on  this 
plan,  and  given  an  account  of  their  exhaufting  power,  which 
he  fays,  in  a  letter  to  Dr.  Prince,  is  fully  equal  to  that  of 
Cuthbertfon’s. 

To 


Dr.  Prince's 
air-pump  mif  - 
reprefented  in 
the  Encyclo¬ 
pedia  Britannic*. 


Charged  with 
inconvenience 
from  ofcillations 
of  the  mercury 
in  the  gauge. 


This  contradict¬ 
ed  by  fadts. 
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Valves  faid  to  be 
put  in  the  pifton 
to  prevent 
downward 
•fcillation  j 


but  valves  could 
not  increafe  its 
refiftance. 


Said  to  be  dif¬ 
ficult  of  execu¬ 
tion  : 


but  lefs  fo  than 
others. 


To  prevent  the  downward  ofcillation,  which.  Dr.  Prince 
obferves,  could  only  occur  in  a  fjngle-barrelled  pump,  and 
which  he  obviated  by  ufing  two  barrels,  the  Encyclopedia 
fays,  “  valves  were  put  into  the  pifton  ;  but  as  thefe  require 
force  to  open  them,  the  addition  feemed  rather  to  increafe 
the  evil,  by  rendering  the  ofcillation  more  fimultaneous  with 
the  ordinary  rate  of  working.”  If,  replies  the  Dodor,  fuch  an 
evil  were  produced  by  the  defeent  of  the  pifton,  it  is  dif¬ 
ficult  to  conceive,  how  putting  valves  into  the  pifton  could 
have  increafed  it.  They  could  not  increafe  the  evil,  unlefs 
they  increafed  the  reftftance  to  the  air  under  the  pifton.  But 
it  muft  be  a  ftrange  affertion,  that  a  pifton  with  a  valve  in  it 
will  give  more  reftftance  to  the  air  than  a  Jolid  pifton. 

Another  objedion  is  :  “  it  appears  of  very  difficult  execu¬ 
tion.  It  has  many  long,  llender,  and  crooked  paftages,  which 
muft  be  drilled  through  broad  plates  of  brafs,  fome  of  them 
appearing  fcarcely  practicable.  It  is  rare  to  find  plates  and 
other  pieces  of  brafs  without  air-holes,  which  it  would  be 
difficult  to  find  out  and  clofe,  &c.  Now  the  fact  is,  there  is 
not  fo  much  pipe  and  dud-work  in  the  American  air-pump, 
by  more  than  one  half,  as  in  Mr.  Nairne’s  improved  pump  of 
Smeaton,  againft  which  no  fuch  objedion  is  brought.  There 
can  be  no  reafon  to  prefume  the  brafs  work  would  be  more 
defedive,  unlefs  it  were  more  complex  in  its  form.  And  it  is 
obvioutly  far  fuperior  in  point  of  fimplicity  to  Cuthbertfon’s, 
which  the  Encyclopedia  confiders  as  “  the  inoft  perfed  that 
has  yet  appeared.” 


Subfeauent  im- 
rovements. 


After  thefe  ftridures  on  the  Encyclopedia  Britannica, 
Dr.  Prince  gives  an  account  of  the  improvements  he  has 
made  on  his  former  attempt. 

‘  The  following  improvements  have  been  made  in  the 
American  air-pump,  by  the  inventor,  to  render  it  more  fimple 
and  convenient.  It  has  been  obferved  above,  that  in  all  air- 
pumps,  made  to  condenfe  as  well  as  exhauft  by  the  fame 
barrels  and  winch,  there  muft  be  additional  pipes,  duds  and 
cocks  to  command  and  regulate  the  operations  :  But  this  is 
not  the  beft  method  of  conftruding  the  inftrumenf  for  ex- 
haufting  and  condenfing  experiments  :  for  a  great  ftrain  is 
brought  upon  the  rackvvork  of  the  pump  when  feveral  atmof- 
pheres  are  throw  into  the  receiver :  and  the  pump  may  be 
»ade  with  lefs  trouble  and  expenfe  by  fixing  a  common  con- 

%  denfing 
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denfing  fyringe  to  it,  in  the  following  manner.  Let  a  flraight  made 
pipe  be  fixed  to  the  citterns,  and  pafs  horizontally  to  the  re-  ^"anTot' 
ceiver-plate,  as  in  the  common  table  air-pump.  At  a  con- fyringe. 
venient  diftance  from  the  barrels  this  pipe  muft  be  (welled  out 
fo  as  to  admit  the  key  of  a  flop-cock.  The  key  of  this  cock  Stop- cock  for 
muft  be  pierced  quite  through  in  the  direction  of  its  handle;  experiments!^ 
and  halfway  through,  at  a  right  angle  to  meet  the  other  hole. 

A  fmall  pin  muft  be  fixed  in  the  handle,  on  that  fide  which 
correfponds  with  the  fhort  hole.  A  hole  muft  be  made  in  the 
fide  of  the  pipe  to  correfpond  occafionally  with  the  holes  in 
the  key.  This  cock  is  more  fimple  than  the  one  in  the 
original  pump,  and  will  regulate  the  exhaufting  and  conden- 
fing  experiments.  To  fet  the  cock  for  exhaufting  the  receiver, 
bring  the  handle  of  the  key  parallel  with  the  pipe,  w'ith  the 
folid  part  of  the  key  againft  the  hole  in  the  fide  of  the  pipe;' 
then  will  the  communication  be  opened  between  the  barrels 
and  receiver,  and  the  receiver  may  be  exhaufted.  To  reflore 
the  equilibrium,  or  let  the  air  into  the  receiver,  fet  the  handle 
of  the  key  at  right  angles  with  the  pipe,  and  let  its  projecting 
pin  point  to  the  receiver;  then  will  the  communication  be 
opened  between  the  atmofphere  and  receiver,  through  the 
hole  in  the  fide  of  the  pipe  and  the  cock.  In  this  fituation 
the  folid  part  of  the  key  will  clofe  the  paffage  in  the  pipe  lead-/ 
ing  to  the  barrels.  If  a  condenfer,  having  a  valve  at  its  end,  M*je  of  con- 
be  now  attached  to  the  fide  of  the  pipe,  oppofite  the  hole,  the  uan,infi* 
air  may  be  forced  into  the  receiver  through  the  cock  without 
entering  the  barrels.  The  fwelled  part  of  the  pipe,  in  which 
the  key  is  inferted,  fhould  be  fo  made  as  that  the  condenfer 
may  be  ferewed  on  or  off,  at  plealure.  The  equilibrium  may 
be  reflored  in  the  receiver,  either  by  unferewing  the  con¬ 
denfer  a  little,  or  by  letting  the  air  out  through  the  barrels. 

'  In  this  conflrudtion,  the  pipe  (landing  between  the  barrels  The^pumpdiu 
in  the  original  pump,  and  the  drilled  pahfages  in  the  horizon-  T^k. 

(al  piece  connecting  this  pipe  with  the  regulattng  cock,  ate 
unnecetfary.  The  pump  is  rendered  more  fimple,  and  every 
difficulty  of  execution  on  account  of  crooked  paffages,  e*rc , 
removed.  This  alteration  in  the  American  air-pump  was  con¬ 
trived  by  its  inventor,  and  a  table-pump  made  on  .this  plan, 
for  him,  by  the  late  Mr.  G.  Adams,  before  the  laft  edition  of 

the  Encyclopedia  was  printed, 

1  r  '  Another 
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4 Iteration  in  *  Another  alteration,  fince  made,  is  in  the  fituation  of  the 

the  valve-pump«  vajve_pump .  ^jie  jaft  mentioned  pump  not  having  one  fixed 

to  it.  In  all  air-pumps  having  the  tops  oi  the  barrels  doled 
with  plates  and  collars  of  leather,  as  in  Nairne’s,  Cuthbert¬ 
fon’s,  and  the  American  pump  (as  now  altered  by  removing 
the  middle  pipe,)  it  is  necefiary  to  conned  oil  boxes  with  the 
top-plates  to  receive  the  oil  which  is  thrown  out  of  the  barrels 
in  working  the  pump.  Cuthbertfon’s  pump  has  two,  one  to 
each  barrel.  By  removing  the  pipe  from  between  the  barrels, 
in  the  Americen  pump,  a  fmall  barrel  is  fcrewed  in  its  place 
to  the  crofs-piece,  which  connects  the  top-plates  covering  the 
Barrel  to  anfwer  valves.  The  barrel  anfwers  the  purpofe  of  an  oil-box  in 

o!7boxP°and° alfo  comm 011  exhauftions.  When  greater  vacuums  are  wanted  in 
the  receiver,  this  barrel  anfwers  alfo  for  a  valve-pump.  On 
the  top  of  the  crofs-piece  is  Screwed  a  collar  of  leathers  con¬ 
taining  a  piflon  and  its  rod,  to  work  occasionally  in  the  barrel 
below.  At  the  lower  end  of  the  barrel  is  a  valve  covered  with 
a  cap:  by  unfcrewing  the  cap,  and  palling  down  the  piflon, 
all  the  oil  in  the  barrel  is  expelled  through  the  valve;  and 
afterwards  the  barrel,  and  the  Space  above  the  valves  on  the 
top-plates  of  the  great  barrels,  are  exhaufied  of  air,  by  work¬ 
ing  this  fmall  pump.  The  fmall  piflon  when  drawn  up  to  its 
collar  of  leathers  is  above  the  holes  in  the  crofs-piece  leading 
from  the  valves.  When  the  fmall  barrel  is  ufed  only  as  an  oil- 
box,  the  collar  of  leathers,  with  the  piflon,  is  removed,  and 
a  button,  with  a  Ihort  pipe  in  it,  fcrewed  in  its  place  to  give 
vent  to  the  air  when  expelled  from  the  barrels :  In  this  valve- 
pump  there  is  not  lo  much  work  as  in  Cuthbertfon’s  tw'o  oil- 
boxes  ;  nor  is  it  an  additional  expence;  for  the  Syringe,  which 
is  ufed  with  the  lead  weight  in  the  receiver,  is  made  to  Screw 
to  the  crofs-piece  for  this  purpofe;  the  weight  being  taken 
off,  and  a  cap  Screwed  on  over  the  valve,  when  ufed  as  an 
oil-box.  In  the  collars  of  leathers,  on  the  tops  of  the  barrels, 
are  put  two  Small  flat  boxes,  below  one  or  twro  rings  of  the 
leathers,  the  piflon  rods  palling  through  them.  Thefe  boxes 
contain  the  oil  to  keep  the  leathers  moift,  and  air-tight.  In 
this  fituation  the  oil  is  not  thickened  by  evaporation,  nor  carried 
up  from  oft  the  leathers,  when  the  piflon  rifes,  as  in  Nairne’s 
pump,  and  the  leathers  are  better  Supplied  than  by  the  dirty 
oil  patfing  through  the  pump  and  relumed  to  the  collars  by 
Cuthbertfon’s  crooked  pipes.  The  American  air-pump,  made 
in  this  manner,  is  thefimplefl  form  of  any  pump  of  equal  power.' 
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Memoir  on  the  Tides.  By  Cit.  La  flack  *. 


HE  object  of  this  paper  is  to  compare  the  high  tides  ob- 
ferved  on  the  23d  of  March  laft,  with  the  refults  indicated  by 
the  theory  of  univerfal  gravitation. 

At  this  period  the  moon  was  new,  and  in  her  perigeum. 
Thefe  circumftances,  joined  to  thofe  of  an  equinoctial  fyzygy, 
are  the  moft  favourable  to  high  tides :  and  if  at  fuch  a  time  the 
adtion  of  the  winds  thould  combine  with  thefe  regular  caufes, 
inundations  may  follow,  againft  which  it  is  prudent  to  ufe 
precautions.  It  is  with  this  view  that  the  board  of  longitude 
publifhes  in  the  Connoijfance  des  Terns  every  year,  a  table  of 
the  higheft  tides  that  follow  every  new  and  full  moon. 

To  know  the  real  height  of  the  tide  produced  by  the  action 
of  the  fun  and  moon,  and  diftinguifli  it  from  that  which  is  ow¬ 
ing  to  the  temporary  action  of  the  wind,  it  is  not  fufficient  to 
obferve  the  abfolute  height  at  flood,  but  the  correfpondent  ebb 
muff:  be  obferved  likewife,  and  the  difference  between  them 
gives  the  total  height  of  the  tide.  We  can  eafily  conceive, 
that  the  action  of  the  wind  mull  add  to  the  height  of  the  water, 
both  at  ebb  and  flood,  nearly  in  an  equal  degree.  This  con¬ 
federation  is  indifpenfable,  for  without  it  all  we  can  deduce 
from  obfervation  is  the  fum  of  the  combined  effects,  without 
being  able  to  feparate  and  refer  them  to  their  real  caufes. 

The  tides  of  the  23d  of  March  were  obferved  at  Breft  by 
Cit.  Rochon  and  Mingon.  The  total  height  was  23  feet 
four  inches,  the  grealeft  ever  obferved.  That  which  came 
neareff  to  it,  was  as  far  back  as  the  23d  of  September  1714, 
when  the  moon  was  full,  in  her  perigeum,  and  almoff  without 
declination,  as  well  as  the  fun.  Its  total  height  w'as  22  feet 
1 1  inches. 

According  to  the  theory  given  in  the  fourth  book  of  La  Mc- 
canique  Celcjle ,  the  greateff  difference  between  high  and  low 
water  in  the  preceding  fyzygies,  is  22  feet  10  inches,  which 
differs  very  little  from  the  obfervations  i  But  in  that  book  it  is 
remarked,  that  the  local  circumffances  of  every  harbour  may 
occafion  the  relation  of  the  aflion  of  the  fun  and  moon  on  the 
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equinoctial  fy¬ 
zygy,  moft  fa¬ 
vourable  to  high 
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*  National  In flitute  of  France,  IV. 
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Charters  of 
the  ftone  of 
Caftella  Monte. 


phenomena  of  the  tides  to  vary.  A  comparifon  of  the  obfer- 
vations  made  at  Bred,  has  made  known  to  Cit.  Laplace,  that 
circumftances  there  incrcafe  the  action  of  the  moon  one-fixth  ; 
and  with  this  modification  the  refult  of  the  theory  is  a  mean  be¬ 
tween  thofe  given  by  obfervation. 

The  high  tide  of  the  15th  of  September  1715,  in  the  morn¬ 
ing,  and  that  of  the  23d  of  March  lad,  in  the  evening,  were 
nearly  equididant  trom  the  fyzygy,  which  fliould  give  the  fame 
hour  for  the  tides,  it  the  local  circumdances  of  the  harbour  have 
not  varied  in  the  interval  of  nearly  a  century.  The  fird  was 
obferved  at  half  after  four  in  the  morning,  true  time;  the 
fecond,  at  29  minutes  after  four  in  the  evening  :  whence  it 
appears,  that  the  time  of  the  tides  at  Bred  has  not  varied  in  that 
period. 

Cit.  Laplace  has  propofed  to  the  firdclafsof  thelnditute,  to 
folicit  government  to  diredt  a  leries  of  obfervations  to  be  made 
on  the  tides  in  the  different  harbours  of  France;  and  to  appoint 
a  committee  to  draw  up  a  tingle  body  of  indruftions  for  the 
bed  mode  of  making  thefe  obfervations.  Both  propofals  were 
adopted. 

The  whole  of  the  paper,  of  which  an  abdradt  is  here  given, 
will  be  printed  in  the  Connoijjance  des  Tans. 


VI. 

Ahftract  of  a  Paper  by  Cit.  Guyton-Morvkau,  entitled  an 
Examination  of  a  native  Carbonate  of  Mugnefia*. 

T  HOUGH  magneda  is  a  condiluent  part  of  many  dones, 
it  enters  into  them  but  in  (mail  quantity,  with  few  exceptions. 
Native  carbonate  of  magneda  occurs  dill  more  rarely  in  any 
condderable  proportion.  Citizen  Guyton,  however,  fearch- 
ing  for  a  clay  poffefled  of  the  hygrometric  property  in  the 
highed  degree,  lately  found  a  very  large  proportion  of  native 
carbonate  of  magneda  in  a  done  in  the  vicinity  of  Cadella- 
Monte,  which  is  there  confidered  as  a  clay  very  rich  in 
alumine. 

1  his  done  is  as  compact  as  the  hardefl  chalk,  in  an  amor¬ 
phous  mafs,  and  as  white  as  cerufe.  It  does  not  fenfibly  ad¬ 
here  to  the  tongue,  and  has  no  argillaceous  fmell.  Water  a6ts 
*  Bulletin  des  Sciences,  No.  75. 
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very  flightly  on  it;  it  is  not  reducible  to  a  iolid  pafte ;  yet  on 
drying  it  appears  to  agglutinate,  and  contraft  a  little  its  di- 
menfions.  Its  fpecific  gravity,  when  all  the  bubbles  of  air  it 
contains  have  efcaped,  is  2.612.  In  the  fire  it  loft  0.585  of 
its  weight,  and  became  fufticiently  hard  to  fcratch  Bohemian 
glafs  flightly.  Five  grammes,  being  diflfolved  in  nitric  acid, 
gave  out  a  large  quantity  of  gas,  by  which  the  weight  was  di- 
miniflied  230  centigrammes. 

Concentrated  (ulphuric  acid,  poured  on  the  ftone  reduced  Effervefces  with 
to  powder,  occafloned  a  violent  effervefcence  on  the  addition  fulPhuric  add» 
of  water.  Without  this  addition  the  effedt  was  not  perceptible. 

By  this  treatment  a  (alt  cryftalhzed  in  fmall  needles  was  ob-  and  yields  ful- 
tained,  which  difplayed  all  the  properties  of  fulphate  of  mag-  P^ate  of"  maSnc* 
nefia. 

This  fait  was  precipitated  by  potalh,  and  the  precipitate,  , 
when  dried,  weighed  131.5  centigrammes. 

The  portion  not  diflolved  by  fulphuric  acid  was  pure  (ilex.  Contains  fllex. 
and  weighed  7  1 .2  centigrammes. 

Prufliat  of  loda  gave  the  folutions  a  flight  greenifh  tinge,  but 
nothing  capable  of  being  weighed  was  deposited. 

This  ftone  therefore  contains,  Itsanalyfis, 


Magnefia 

- 

26.3 

Silex 

- 

14.2 

Carbonic  acid 

- 

46 

Water 

- 

12 

Iron 

- 

0 

Lofs 

- 

1.5 

\ 

100.0 

Cit.  Guyton  obferves,  that  the  difference  between  the  pro-  How  it  differs 
portions  of  the  conftituent  fubftances  of  this  ftone,  and  thofe  of  ciaUarbonate!” 
the  artificial  carbonate  of  magnefia,  arifes  no  doubt  from  the 
circumftances  in  which  thefe  falts  have  been  produced  ;  and 
the  other  characleriftics,  that  diftinguifh  them,  may  be  occa- 
fioned  by  the  prefence  of  the  other  fubftances  found  with  th^ 
carbonate  of  magnefia  in  the  ftone  of  Caftella-Monte. 


V  o l .  VI. — December,  1803. 
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vir. 


Curious  Particulars  refpe  Sling  the  Mountains  and  Volcanos, 
and  the  EffeSt  of  the  late  Earthquakes  in  South  America,  with 
Remarks  on  the  Language  and  Science  of  the  Natives,  and 
other  SubjeSts.  By  M.  A.  Von  Homboldt  *. 


Huts  made  of 

the  leaves  of  he- 
liconia. 

The  Andes 
mar  thy  toward 
the  weft. 


Three  branehe*  w  E  arrived  at  Quito,  by  eroding  the  fnows  of  Quridien 
and  I  olima,  for  as  the  cordillera  of  the  Andes  forms  three  fe- 
parate  branches,  and  at  Santa  Fe  de  Bogoto,  we  were  on  the 
eadernmod,  it  was  neceff'ary  for  us  to  pafs  the  Ioftied,  in 
order  to  reach  the  coad  of  the  Pacidc  ocean.  We  travelled 
on  foot,  and  fpent  feventeen  days  in  thefe  deferts,  in  which 
are  to  be  found  no  traces  of  their  ever  having  been  inha¬ 
bited.  We  llept  in  huts  made  of  the  leaves  of  the  heliconia, 
which  we  carried  with  us  for  the  purpofe.  Descending  the 
Andes  to  the  wed,  there  are  mardies,  in  which  you  fink  up 
to  the  knees.  1  he  latter  part  of  the  time  we  were  deluged 
with  rain  ;  our  boots  rotted  on  our  legs ;  and  we  arrived 
barefoot  at  Carthago,  but  enriched  with  a  fine  collection  of 
new  plants,  of  which  I  have  a  great  number  of  drawings. 

From  Carthago  we  went  to  Popayan,  by  way  of  Buga, 
eroding  the  beautiful  vale  of  the  river  Cauca,  and  having  con- 
danlly  at  one  dde  the  mountain  of  Choca,  in  which  are  the 
mines  of  Platina. 

We  daid  during  the  month  of  November  1801,  at  Po-' 
payan,  vifiting  the  Bafallic  mountains  of  Julufuito;  the 
mouths  of  the  volcano  of  Purace,  which  evolve,  with  a 
dreadful  noife,  vapours  of  hydrofulphurated  water ;  and  the 
Columnar  par-  porphyritic  granites  of  Pifche,  which  form  columns  of  dve, 
fix,  or  feven  fidec,  fimilar  to  thofe  I  remember  I  faw  in  the 
Euganean  mountains  in  Italy,  which  Strange  has  deferibed. 
Paramos  piercing*  In  travelling  from  Popayan  to  Quito,  we  had  to  crofs  the 
tute  of  vegefra-  Paramos  °f  Valio,  and  this  in  the  rainy  feafon.  Every  place 
in  the  Andes,  where,  at  the  height  of  3500  or  4000  yards, 
vegetation  ceafes,  and  the  cold  penetrates  to  the  very  mar¬ 
row  of  your  bones,  is  called  a  paramo .  To  avoid  the  heals 
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*  Abridged  from  the  Magazin  Encylopedique, 
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of  the  valley  of  Patia,  where,  in  a  (ingle  night,  a  fever  may 
be  caught,  that  wilflaP  three  or  four  months,  we  patled  the 
fummit  ot  the  Cordillera,  travelling  frightful  precipices. 

We  fpent  our  ChriPmas  at  PaPo,  a  little  town  at  the  foot  Town  of  Pafto* 
ot  a  tremendous  volcano,  where  we  were  entertained  with 
great  hofpitality.  The  roads  leading  to  and  from  it  are  the 
m°P  (Locking  in  the  world.  Thick  forePs,  between  marfties, 
in  which  the  mules  fink  up  to  their  bellies  ;  and  gullies  fo 
deep  and  narrow,  that  we  leemed  entering  the  galleries  of  a 
mine. 

The  w'hole  province  of  Paflo,  including  the  environs  ofThe  province  a 
Guachucal  andTuqueres,  is  a  frozen  plain,'  nearly  beyond  the  r"ro~en  Puin* 
point  where  vegetation  can  fublift,  and  furrounded  by  vol¬ 
canos  and  fulphur  -  pits,  continually  emitting  volumes  of 
fmoke.  The  wretched  inhabitants  of  thefe  deferts  have  no  The  peoplfe  live 
food  but  potatoes  :  and  if  thefe  fail,  as  they  did  laP  year,  they  un  Potatoes> 
go  to  the  mountains  to  eat  the  fiem  of  a  little  tree,  called 
achupajla  ( pourretia  pitcarnia)  ;  but  the  bears  of  the  Andes, anc1  tbe  (terns  of 
as  they  too  feed  on  it,  often  difpute  it  with  them.  On  the^n^tetia  piL 
north  of  the  volcano  of  Paflo,  I  difcovered,  in  the  little  In. 
dian  village  of  Voifaco,  1900  yards  above  the  level  of  the 
fea,  a  red  porphyry,  with  bafe  of  argil,  encloling  vitreous  Red  porphyry 
feldfpar,  and  hornblende,  that  has.  ail  the  properties  of  the Wlttl 
ferpentinc  of  the  Fichtelgebirge .  This  porphyry  has  very  P°!eS" 
diPinclly  marked  poles,  but  no  attradtive  power.  Near  the 
town  of  Ibarra,  we  nearly  efcaped  being  drowned  by  a  very 
fudden  fvvell  of  the  water,  accompanied  with  (hocks  of  an 
earthquake. 

We  reached  Quito  on  the  6th  of  January  1802.  It  is  a  Quito, 
handfome  city  ;  but  the  (ky  is  commonly  clouded  and  gloomy. 

The  neighbouring  mountains  exhibit  little  verdure,  and  the 

Cold  is  very  confiderable.  The  great  earthquake  on  the  4th  Earthquake  of 

of  February  1797,  which  changed  the  face  of  the  whole1"57* 

province,  and  in  one  inpant  dePrOyed  thirty-five  or  forty 

thoufand  perfons,  has  fo  altered  the  temperature  of  the  air,  altered  the 

that  the  thermometer  is  now  commonly  41*,  to  54°,  and  fel* clinvJte  s‘eatI}r' 

dom  rifes  to  68®  or  70°,  whereas  Bouguer  obferved  it  con- 

Pantly  at  66°  or  68°.  Since  this  cataProphe,  earthquakes 

are  continually  recurring  ;  and  fuch  (hocks  !  it  is  probable, 

that  all  the  higher  ground  is  one  vaP  volcano.  What  are  The  heights  oa« 

called  the  mountains  of  Cotopoxi  and  Pichincha,  are  but  little  vait  volcano, 

R  2  fummits. 
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fummits,  the  craters  of  which,  form  different  conduits  termi¬ 
nating  in  the  famecavity.  The  earthquake  of  1 797,  afforded 
a  melancholy  proof  of  this ;  for  the  ground  then  opened  every 
where,  and  vomited  forth  fulphur,  water,  &cc.  Notwith- 
ftanding  the  dangers  and  horrors  that  furround  them,  the 
people  of  Quito  are  gay,  lively,  and  fociable,  and  in  no 
place  did  I  ever  fee  a  more  decided  and  general  tafle  for  plea- 
f n re,  luxury,  and  amufement.  Thus  man  accuftoms  himfelt 
to  deep  tranquilly  on  the  brink  of  a  precipice. 

I  was  twice  at  the  mouth  of  the  crater  of  Pichincha,  the 
mountain  that  overlooks  the  city  of  Quito.  I  know  of  no  one 
but  Condamine,  that  ever  reached  it  before  ;  and  he  wa» 
without  inftruments,  and  could  not  day  above  a  quarter  of  an 
hour,  on  account  of  the  extreme  cold.  I  was  more  fuccefsful. 
From  the  edge  of  the  crater  rife  three  peaks,  which  are  free 
from  fnow,asit  is  continually  melted  by  the  afeending  vapour. 
At  the  fummitof  one  of  thefe  I  found  a  rock,  that  projected 
over  the  precipice,  and  hence  I  made  my  obfervations.  This 
rock  was  about  twelve  feet  long,  by  fix  broad,  and  ftrongly 
agitated  by  the  frequent  fhocks,  of  which  we  counted  eighteen 
in  lets  than  half  an  hour.  We  lay  on  our  bellies,  the  better 
to  examine  the  bottom  of  the  crater.  The  mouth  of  the 
volcano  forms  a  circular  hole,  near  a  league  in  circumference, 
the  perpendicular  edges  of  which  are  covered  with  fnow  on 
the  top.  The  infide  is  of  a  deep  black  ;  but  the  abyfs  is  fo 
vaff,  that  the  fummits  of  feveral  mountains  may  be  difiin- 
guifhed  in  it.  Their  tops  feemed  to  be  fix  hundred  yards 
below  us,  judge  then  where  their  bafes  muff  be.  I  have  no 
doubt  but  the  bottom  of  the  crater  is  on  a  level  with  the  city 
of  Quito.  Condamine  found  it  extinct,  and  even  covered 
with  fnow;  but  we  had  to  report  the  unpleafant  news,  that 
it  was  burning.  On  my  (econd  vifit,  being  better  furnifhed 
with  inftruments,  I  found  the  diameter  of  the  crater  to  be 
1600  yards,  whereas  that  of  Vefuvius  is  but  670.  The  height 
of  the  mountain  is  .5280  yards. 

.  When  we  vilited  the  volcano  of  Anlifana,  the  weather 
was  fo  favourable,  that  we  reached  the  height  of  5915  yards. 
In  this  lofty  region,  the  barometer  funk  to  14  inches  7  lines, 
[15.6  Fng.]  and  the  tenuity  of  the  air  occafioned  the  blood 
to  i Hue  from  our  lips,  gums,  and  even  eyes:  we  felt  ex¬ 
tremely  feeble,  and  one  of  our  company  fainted  away.  The 

-  air 
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air  brought  from  the  Iofiiett  point  we  vifited,  gave  on  Air  0.118  of 
being  anal)' fed  0.218  of  oxigen  gas,  and  0.008  of  carbonic  oxlgen* 
acid. 

We  vifited  Cotopoxi,  but  could  not  reach  the  mouth  of  CotoDoxi  not 
the  crater.  The  afiertion,  that  this  mountain  was  diminilhed 
in  height  by  the  earthquake  of  1797,  is  a  miftake.  1797. 

In  June  we  proceeded  to  inealure  Chimboraco  and  Tungu- 
ragua,  and  take  a  plan  of  all  the  country  affe&ed  by  the 
grand  cataftrophe  of  1797.  We  approached  within  about  500 
yards  of  the  fummit  of  Chimboraco,  our  afcent  being  faci¬ 
litated  by  a  line  of  volcanic  rocks  bare  of  lnow.  The  height  Air  at  6465 

we  reached  was  64-65  yards :  and  wre  were  prevented  from  yaids>  contained 

J  .  :  0.20  or  oxigen. 

amending  farther  by  a  chalm  too  deep  to  crols.  We  felt  the 

fame  inconveniences  as  on  Antifana ;  and  were  unwell  for 

two  or  three  days  after.  The  air  at  this  height  contained' 

0.20  of  oxigen.  The  trigonometrical  raeafurement  I  took 

of  the  mountain  at  two  different  times,  and  I  can  place  fome  Chimboraco 

confidence  in  my  operations,  gave  me  for  its  height  6970  ^97°  yards 

yards,  a  hundred  more  than  Condamine  affigns  it.  The 

whole  of  this  huge  mafs,  as  of  all  the  high  mountains  of  the  Confifts  of  por- 

Andes,  is  not  granite,  but  porphyry,  from  the  foot  to  the  Phyry- 

fummit,  and  there  the  porphyry  is  4050  yards  thick. 

Chimboraco  is  probably  a  volcanic  mountain,  for  the  track  Chimboraco  a 
by  which  we  afcended,  confifts  of  a  burnt  and  fcorified  rock  volcano* 
mixed  with  pumice-ftone,  refembling  all  the  fireams  of  lava 
in  this  country,  and  ran  higher  up  the  mountain  than  we 
could  climb.  The  fummit  therefore  is  in  all  likelihood  the 
crater  of  an  extinct  volcano. 

The  mountain  of  Tunguragua  has  diminiflied  in  height  fince  Tunguragua 
the  earthquake  of  1797.  Bouguer  affigns  it  5589  yards,  I  in 

found  it  but  5399,  fo  that  it  muff  have  loft  190  yards;  and  Novv  5399 
indeed  the  people  in  the  vicinity  fay,  that  they  have  feen  its  yards, 
fummit  crumble  away  before  their  eyes. 

During  our  ftay  at  Riobancha,  we  accidentally  made  a 
very  curious  difcovery.  The  Bate  of  the  province  of  Quito, 
previous  to  its  conqueft  by  the  Inca  Tupaynpangi,  in  1470,  is 
wholly  unknown  :  but  the  king  of  the  Indians,  Leandro  Indian  manu- 
Zapla,  who  refides  at  Lican,  and  has  a  mind  extraordinarily  ^£ts, 
cultivated  for  an  Indian,  poffeffes  manufcripts  compofed  by 
one  of  his  anceffors,  in  the  lixteenth  century,  which  contains 
the  hiftory  of  that  period.  They  are  written  in  the  Parugay 

tongue, 
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tongue,  which  was  formerly  general  in  Quito,  but  is  novv 
loft,  having  been  fupplanted  by  the  Inca  or  Anichna.  Fortu¬ 
nately  another  ol  Zapla’s  ancedors  amufed  himfelf  by  tranf- 
lating  thele  memoirs  into  Spanith.  We  have  obtained  from 
ihem  valuable  information,  particularly  in  the  memorable 
ISev-ido  del  period  of  the  eruption  of  Nevado  del  Atlas,  which  mud 

hi ght rt°m •  mn-C  ^iave  ^een  ^’g^ed  mountain  in  the  world,  loftier  than 
tain  in  che  Chimboraco,  and  called  by  the  Indians  Capu-urcu,  or  chief  of 
worUi-  mountains.  Thefe  manufcripts,  the  traditions  I  collefted  at 

Hieroglyphics.  Parima,  and  the  hieroglyphics  I  faw  in  the  defert  of  Cafi- 
quiare,  where  fcarcely  a  vedige  of  a  human  being  is  now  to 
be  feen,  added  to  what  Clavigero  has  laid  of  the  emigration 
of  (he  Mexicans  toward  the  fouth,  have  fuggeded  to  me  ideas 
refpetting  the  origin  of  this  people,  which  I  (hall  purfue 
when  I  have  leifure. 

American  lan-  I  have  Iikewife  paid  much  attention  to  the  dudy  of  the 
gujges  not  poor.  ^merjcan  ianguages  ancj  foun(j  wjlat  Condamine  has  faid 

Caribee.  of  their  poverty  to  be  extremely  falfe.  The  Caribbee  is  rich, 

beautiful,  energetic,  and  poli tiled  :  it  is  not  deditute  of  ex- 
predions  for  abftrad  ideas  ;  and  it  has  numerical  terms  fuffi- 
Inca.  cient  for  any  poflible  combination  of  figures.  Th’e  Inca  is 

particularly  rich  in  delicacy  and  variety  of  expreffion.  The 
Ancient fcicnce.  prieds  knew  how  to  draw  a  meridian  line,  and  obferve  the 
folftices :  they  had  reduced  the  lunar  to  a  folar  year  by  in¬ 
tercalations:  and  the  favages  even  at  Erevato,  in  the  interior 
of  Parima,  believe  the  moon  to  be  inhabited,  and  know,  from 
the  traditions  of  their  ancedors,  that  its  light  is  derived  from 
the  fun. 


Crocodile  in- 
creafes  air  by 
refpiration. 


Air  274  oxigen, 
35  carbonic 

acid,  71  j  azot. 


At  Monpox  I  made  feme  very  curious  experiments  on  the 
refpiration  of  the  crocodile,  having  procured  forty  or  fifty 
young  ones.  Indead  of  diminifhing  the  quantity  of  the  air 
in  which  it  refpires  like  other  animals,  the  crocodile  in- 
creafes  it.  A  crocodile  placed  in  1000  parts  of  atmofpheric 
air,  confiding  of  274  oxigen,  15  carbonic  acid,  and  711 
azot,  inereafed  it  in  an  hour  and  forty-three  minutes,  by  the 
addition  of  124  parts.  The  carbonic  acid  had  received  an 
augmentation  of  64  parts:  the  oxigen  had  been  diminiflied 
167  ;  but,  as  46  are  contained  in  the  carbonic  acid  pro¬ 
duced,  the  crocodile  had  appropriated  to  itfelf  only  121 
parts,  a  fmall  quantity  confid'ering  the  colour  of  its  blood  : 
and  227  parts  of  azot,  or  other  gaffes,  on  which  acidifiable 

baf  es 
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bafes  had  no  a£tion,  were  produced.  For  the  anal)  us  I 
ufed  lime  water  and  nitrous  gas,  prepared  with  great  care. 

Near  Santa  Fee,  at  an  elevation  of  2890  yards,  are  found  Large  foflil 
an  immenfe  number  of  foflil  bones  of  elephants,  both  of  the  derabJe^heigh^11*" 
African  fpecies  and  of  the  carnivorous  kind,  difcovered  in  and  nearly  from 
North  America.  I  have  fince  received  others  from  a  part  of one ex.trem,ty  °f 
the  Andes,  about  the  latitude  of  2Q  from  Quito,  and  from  other. 

Chili ;  fo  that  thefe  animals  muft  have  exifted  from  Patagonia 
to  the  Ohio. 


VIII. 


Method  of  meafuring  any  Aliquot  Part  of  an  Inch  by  a  Screw , 
which  gives  no  fuch  Part  in  its  Turn;  and  Obfervation  on  an , 

Error  of  Edwards  in  placing  the  Eye  Stop  of  reflecting  Tele - 
fcopes.  In  a  Letter  from  Mr.  J.C.  Horn  blower. 

To  Mr.  NICHOLSON, 

Dear  Sir, 

Being  on  a  viflt  about  fifteen  years  ago  in  the  confines  of  Conftru&lon  of 

2  rc ticuldtc^i 

the  principality,  (a  region  fcience  never  yet  explored)  I  was  in  f  uare# 
want  of  a  reticulated  fquare  to  be  placed  in  the  focus  of  the 
eye  glafs  of  an  optical  inftrument,  and  by  the  difappointraent 
ufually  attending  jobs  of  this  kind  when  done  at  a  diftance,  I 
refolved  on  accompliffiing  it  myfelf,  though  I  forefaw  it  would 
be  a  difficult  undertaking,  efpecially  as  I  am  but  an  indifferent 
workman  even  with  the  beft  tools,  and  with  fuch  as  lay  before 
me,  I  could  not  anticipate  much  pleafure  in  my  talk. 

The  firff  thing  which  occurred  to  me  was,  the  conftru&ion  A  ferewwas 
of  the  old  fathioned  micrometer,  and  I  found  a  tap  which  pro-n?3<ie  taP' 

'  *  ping* 

mifed  well  for  the  purpole;  but  unfortunately  it  had  no  deter¬ 
minate  number  of  threads;  but  neverthelefs  I  was  refolved  to 
proceed,  and  by  this  tap  I  cut  a  pair  of  dies,  and  by  them  I 
cut  a  ferew  on  a  piece  of  large  brafs  wire,  which  being  more 
homogenous  than  ffeel  in  general,  had  a  better  chance  of  the 
accuracy  my  inftrument  required,  however  I  fet  the  nut  in  a, 
jimbal,  and  on  trying  the  ferew,  I  found  it  had  26,6  threads  in 
an  inch,  and  as  I  wanted  tenths  of  an  inch,  I  muft  neceffarily 
provide  means  to  corredt  the  excels  or  defeft  in  the  ferew, 

\vhich  I  did  thus; 

The 


by  which  the 
fcrew  could  be 
held  faft  while 
the  plate  was 
fhifted. 


The  fcrew  was 
turned,  the 


24*8  measuring  screw,  &c. 

This  was  fitted  The  fcrew  had  a  collar,  which  I  could  draw  together  fo  as 
crime  ter  plate,  *0  hold  it  fait,  and  another  collar,  on  which  I  put  the  divided 
and  hadaclip,  plate,  and  alter  that  an  index  firmly  fixed  on  the  fcrew.  The 
plate  alfo  having  liberty  to  turn  on  its  collar,  I  could  fallen  it 
independent  of  the  lcrew,  by  having  two  thumb  fcrews  op- 
pofite  each  other,  bearing  on  the  periphery  of  the  plate,  fo 
that  I  could  turn  the  fcrew  only,  or  turn  the  plate  only,  or 
turn  them  all  together. 

The  operation  was  as  follows:  Having  laid  the  frame  I  had 
quantity  anfwer  divide  on  the  board,  to  which  this  apparatus  was  connected, 
ing  to  o.i  inch ;  I  brought  the  index  to  0  on  the  plate,  and  made  it  (the  plate) 
fall,  then  turned  the  index  two  revolutions  and  ,66  of  a  revo- 
meterfettozero:  lution:  This  gave  me  a  divifion  of  ,]  inch.  I  then  faftened 
the  fcrew  was  the  fcrew  by  bringing  the  collar  to  bind  upon  it;  liberated  the 
moved  as  before;  P^a^e>  and  turned  it  until  0  on  the  divifions  came  to  the  index, 
then  clipped,  The  plate  was  then  faftened,  and  the  lcrew  fet  free  and  turned 
mete^fet^^the  ^,66  revolutions  as  before.  The  fcrew  was  then  again  faftened 
fcrew  then  fet  and  the  plate  fet  free,  and  0  brought  to  the  index  as  before, 
&c  m°vcd>  afler  wft*ch  the  plate  was  faftened,  and  the  fcrew  fet  free  and 
turned,  & c.  With  a  little  addition  of  apparatus  to  make  the 
faftenings  and  loofenings  inftantaneous;  this  method  may  be 
ufed  to  much  advantage  when  amore  elaborate  or  fcientific  in- 
ftrument  cannot  be  obtained. 

I  forgot  in  our  convention  on  the  fubject  of  reflecting  tele- 
fcopes,  to  bring  to  your  mind  a  falfe  calculation  of  Mr.  Ed¬ 
wards’s  in  his  directions  for  making  fpecula  for  reAeding  tele- 
fcopes,  publi (lied  in  the  nautical  almanack  fome  years  fince. 

Concerning  the  place  of  the  eye  ftop,  his  words  are  “  It  is 
abfolutely  neceftary  for  perfed  vifion  that  the  eye  fliould  be 
applied  to  a  fmall  hole  of  a  certain  dimenfion,  placed  exadly 
in  the  focus  of  the  Angle  eye-g!afs,  if  the  eye-piece  confift  of 
of  the  eye  glafs.  one  glafs  only,  or  elfe  in  the  compound  focus  of  theglafles; 

if  it  is  conftruded  with  two,  as  is  moft  commonly  pradifed;” 
and  afterwards  fays,  “  Let  the  diftance  of  the  eye-hole  from 
the  eye-glals,  if  it  is  a  Angle  one,  be  put  as  near  as  can  be 
attained  by  meafure,  equal  to  the  focal  diftance  of  the  eye- 
glafs,  &c.” 

Surely  Mr.  Eklwards  muft  have  taken  this  on  a  bare  fuppo- 
Ation,  without  ev’er  enquiring  why.  When  we  fpeak  of  the 
but  of  ia>s  from  focus  of  a  lens,  it  is  generally  underftood  to  mean  the  focus 
of  parallel  rays,  but  the  focus  of  parallel  rays  does  not  deter- 
lum.  mine 


Mr.  Edwards 
aflerts  that  the 
eye  ftop  of  a  re 
fledting  tele- 
fcope  ought  to 
be  in  the  focus 


But  it  ought  not 

to  beat  the  focus 
of  parallfl  rays ; 
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mine  the  place  of  the  eye  ftop,  but  a  focus,  where  the  image 
of  the  fmall  fpeculum  is  formed,  and  this  will  be  more  or  lefs 
accordingly  as  the  diftance  between  the  lens  and  the  (peculum 
is  lefs  or  more.  For  inftance,  take  a  lens  of  1,5  inch  focus, 
which  would  fuit  a  (peculum  of  9  inches  focus,  and  the  dif- 
tance  of  the  fmall  (peculum  will  be  about  14  inches  from  the 


<24-9 


eye  glafs.  Then  14  x  1,5 


— =  1,68  will  be  the  true  di (lance 


14—  1,5 

of  the  eye  (lop,  or  in  other  words,  the  focus  of  rays  proceed¬ 
ing  from  an  objed  placed  14  inches  beyond  the  lens,  almoft 
two  inches  farther  than  the  folar  focus. 

I  am. 

Dear  Sir, 

Your  moll  obedient  Servant, 

J.  C.  HORNBLOWER. 


IX. 

Account  of  anew  Apparatus  conjlr  acted  for  the  Purpoje  oj  inea- 
I'urin g  the  Elajuc  Eorce ,  and  regulating  the  Emiffion  oj  Stcuui 
from  the  Boiler  in  which  it  is  generated.  Communicated  by  the 
Inventor,  Mr.  Arthur  Woolf,  Engineer. 

Plate  XIV.  exhibits  a  meafured  fedion  of  the  felf-ading  Self  aftingand 
and  regulating  fleam  valve.  A  A  reprefents  the  upper  part  of  fteam 

the  boiler,  having  its  mouth  or  neck  cylindrical,  and  doled  uy 
a  well-fitted,  but  eahly  moving  valve  plug  B  B  C  C,  which  is 
in  fad  a  metallic  tube,  open  at  bottom  and  clofed  above,  by  a 
cap-piece  B  B,  that  by  its  chamfered  rim  or  projeding  part 
affords  the  accurate  valve-clofure  when  down.  The  interior 
parallel  lines  at  D  (hew  the  place  where  a  long  perforation  is 
made  through  the  fide  of  the  cylindrical  part  of  the  valve  plug 
from  its  cap,  nearly  down  to  the  bottom  ;  which  perforation 
affords  a  paffage  for  the  (learn,  increafing  in  magnitude  as  the 
elallic  force  caufes  the  valve  to  rife.  E  is  the  fide  paffage  for 
conveying  the  (learn  to  its  place  of  operation.  F  is  the  rod  or 
tail  of  the  valve  palling  through  a  (luffing  box  above,  and  at¬ 
tached  by  a  chain  to  the  fedor  G,  and  by  its  means  moving 
the  lever  that  carries  the  ball  FI. 


The 
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Saufiure’s  tra¬ 
vels  in  the  Alp? 
highly  ufeful  to 
geology. 

Ramond’s  in  the 
Pyiences. 


Reached  the 
fummit  of  Mont 
Perdu. 

Vertical  ft  rata 
of  caibonated 
lime. 

Horizontal  of 
calcareous  fand- 
ftone. 


Summit  a  fetid 
Jimeftone. 


JOURNEY  TO  THE  SUMMIT  OF  MONT-PERDU, 

The  above  conflitutes  the  whole  of  this  Ample  and  effe<N 
tual  contrivance,  and  its  mode  of  operation  fcarcely  needs 
to  be  described.  As  the  fleam  becomes  ftronger  it  raifesthe 
valve,  and  efcapes  through  D,  and  raifes  the  weight  H 
higher  the  more  the  prellute  within  exceeds  that  of  the 
working  fleam  in  the  upper  (pace  F  E. 


X. 

Journey  to  the  Summit  of  Mont-Perdu.  By  Cit.  R  a  mono  *. 

r  JL  'idE many  excellent  obfervations  made  by  thecelebratedSauf- 
fure  in  the  Alps,  traverflng  that  grand  alfemblage  of  mountains  in 
all  dire&ions,  have  contributed  more  effectually  to  the  advance¬ 
ment  of  geology,  than  all  the  hypothefes  that  have  been  formed. 
Cit.  Ramond  is  rendering  a  flmilar  fervice  to  the  fcience,  by 
his  repeated  journies  in  the  Pyrenees;  and  his  adventurous  re- 
fearches  will  foon  bring  us  acquainted  with  a  great  part  of  that 
chain,  the  flrufture  of  which  is  fo  different  from  that  of  the 
Alps.  In  a  work  publithed  two  years  ago,  he  defrribed  the 
bafis  of  Mont-Perdu  :  he  had  even  approached  its  fummit,  and 
had  obferved  that  this  mountain,  the  loftieft  of  the  Pyrenees, 
was  calcareous,  and  contained  (hells  and  other  organized 
bodies,  in  a  foffil  ltate,  at  an  elevation  of  about  3600  metres. 

In  the  journey  he  made  in  Augufl  1802,  he  reached  the 
fummit  of  the  mountain  by  pafling  the  Col  de  Fanlo,  or  Nifcle. 
In  this  road  he  conftantly  found  flrata  of  compaft  carbonated 
lime  in  a  pofition  nearly  vertical.  They  include  flrata  of  cal¬ 
careous  landflone,  and  thefe  flrata  fometimes  cover  the  falient 
angles  of  the  vertical  flrata,  nearly  in  a  horizontal  direction. 
This  calcareous  flone  falls  off  fpontaneoufly  in  little  irregular 
fragments:  on  the  (lighted  friction  it  emits  a  naufeous  fetid 
(me!!.  Some  of  the  flrata  of  this  flone  contain  nodules  of  flint ; 
others  fuch  confiderable  maffes  of  camcrincs,  that  the  flone  ap¬ 
pears  entirely  compofed  of  them.  The  fummit  is  formed  of  a 
fetid  lime-ftone,  contaminated  with  quartz,  and  containing  a 
little  iron,  and  of  carbon,  without  alumine.  Cit.  Ramond 
found  no  fragments  of  (hells:  but  this  ltone  being  of  a  flmilar 


kind 
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kind  to  the  neighbouring  ftrata,  in  which  they  occur,  he  is 
inclined  to  believe,  that  he  fliould  difcover  foine  on  a  more 
fedulous  refearch.  The  elevation  of  this  fumipit  is  the  fame  as  Its  height  3727 
that  of  the  Col  du  Gdant  in  the  Alps,  or  3-1-26  metres.  yards. 

From  this,  the  lottie/1;  point  of  the  Pyrenean  chain,  Cit.  Parallel  lines  of 
Ramond  could  more  eafily  obferve  the  general  form  of  the  .^nch  fide 
whole.  Looking  toward  France,  the  chain  is  broad,  and 
formed  of  feveral  parallel  lines  of  mountains,  in  the  midft  of 
which  are  feen  the  lines  of  granite  and  gneits,  of  which  the  G  anlte  and 
peak  of  Bagneres  is  a  part.  Thefe  are  more  diftinguifhable 
by  their  fummits  being  rugged  with  afperities,  than  for  their 
elevation.  Thefe  lines  imperceptibly  diminifh  in  height  till 
they  reach  the  plain,  which  is  too  far  diftant  to  be  feen.  To  On  the  Spani/k 
the  fouth  the  appearance  is  very  differeqt.  The  whole  declines  ^iptce  ^ °^t^' 
fuddenly,  and  at  once.  It  is  a  precipice  often  or  eleven  hun¬ 
dred  metres,  the  bottom  of  which  is  the  fummit  of  the  higheft 
mountains  of  this  part  of  Spain.  Not  one  of  them,  however, 
has  2500  metres  abfolute  height,  and  they  foon  fink  into  low 
rounded  hills,  beyond  which  is  the  vafl  profpect  of  the  plains 
of  Arragon. 

From  the  fummit  of  Mont-Perdu,  on  the  Spanifh  fide,  is  Beneath  this  a 
feen  a  vail  flat  of  limefione,  the  furface  of  which,  from  that  iimeitone» 
elevation,  appears  almofi  fmooth.  This  fiat  is  interfered  by  interfered  by 
four  or  five  vafi  chafms  with  perpendicular  fides,  the  angles  va^  chalms* 
and  finuofities  of  which  correfpond  to  each  other  with  aftonifh- 
ing  exaclnefs.  Thefe  broad  and  deep  chafms  diverge  from  the 
bafe  of  the  peak,  and  their  bottoms  are  covered  with  thick 
woods.  There  is  no  way  of  entering  them  but  at  their  mouths. 

Cit,  Ramond  proceeded  by  the  way  of  Val  de  Broto,  and  en¬ 
tered  that  called  by  the  natives  Val  d'CVdefa.  It  is  a  deep  yai  d’Ordefk. 
valley,  uninhabited,  and  bordered  by  fieep  walls  about  896 
metres  high.  Thefe  you  can  afeend  only  in  few  places,  and 
with  the  greateft  difficulty.  You  then  reach  the  flat.  The 
flrata  that  form  it,  and  in  which  thefe  vafi  chafms  have  been 
opened,  are  horizontal,  or  very  little  inclined.  They  confifi  The  ftrata  red 

of  red  fandflone  of  ancient  formation,  pudding-fione,  and  com-  kn^one,  pud- 

r  ,  .  .  ding-ltone,  and 

pa&  limeftone.  All  thefe  fiones  are  dilpoled  to  break  efi  in  ijmeftone. 
a  direction  perpendicular  to  their  beds,  and  Cit.  Ramond 
aferibes  this  difpofition  to  the  quartz  they  contain.  He  thinks 
that  the  chafms,  opened  at  firfl  by  fome  unknown  caufe,  have 
been  enlarged  by  the  crumbling  of  their  fides,  in  this  manner. 

On 
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On  approaching  the  peaks  that  rife  from  this  flat,  the  firata, 
which  are  of  compact  (belly  limeftone,  rife  at  an  angle  of  45°, 
but  in  a  direction  contrary  to  that  of  the  llrata  that  form  the 
(mail  peaks  on  the  northern,  or  French  tide.  Thus  thefe  llrata 
as  they  rile  diverge  like  the  flicks  of  an  opened  fan,  the  vertical 
ones  conftitute  the  fummits ;  a  remarkable  arrangement,  which 
Cit.  Ramond  afcribes  to  a  Hiding  of  the  ftrata,  rather  than  a 
rifmg  up,  properly  fo  called,  from  a  depredion  of  the  other 
end. 

Cit.  Ramond  has  afeertained  the  limits  of  permanent  fnowy 
and  of  vegetation,  for  this  lofty  part  of  the  Pyrenean  chain. 

'Phe  fnow  terminates  at  2440  metres.  The  Iaft  trees  are 
Scotch  firs,  which  reach  2150  metres.  Next  come  the  fhrubs,- 
of  which  the  juniper  is  the  higheH.  At  2760  metres  are  found 
the  ranunculus  pa  rnajh  <r  - foil  us,  the  faxifraga  Groenlandica ,  &c. 
then  the  artemifia  rupcjlris  of  Lamarck  ;  and  laHly,  round  the 
very  peak  of  Mont- Perdu,  on  rocks  too  Hoping  to  retain  the 
fnow,  grow  the  ccrajlium,  perhaps  the  alpinum  of  Linneus, 
and  the  role-flowering  arctia  alpina. 


XI. 


Notice  of  a  Method  of  giving  the  appearance  of  Cotton  to  Hemp 
or  Flax*.  By  Cit.  Berthollet. 

While  I  w  as  engaged  in  the  application  of  the  oxige- 
nated  muriatic  acid,  to  the  art  of  bleaching,  I  made  experi- 
menis  on  flax,  and  I  inferted  this  obfervation  in  the  firlt 
volume  of  Elemens  dc  Taint  are,  p.  25S.  “  I  have  endeavoured 
to  bleach  flax  completely,  by  the  method  I  make  ufe  of  with 
thread  \  but  although  its  filaments  may  not  lofe  much  of  their 
folidity  by  this,  they  neverthelefs  acquire  fuch  a  tendency 
to  feparate  and  divide  themfelves,  as  renders  them  much  more 
difficult  to  fpin,  and  they  form  a  thread  of  much  lefs  folidity. ” 

Since  that  period  different  artifts  have  employed  themfelves, 
with  various  fuccels,  in  methods  of  obtaining  from  flax  a 
matter  analogous  to  cotton.  A  Swifs,  Cit.  Clays  has  even 
formed  an  eflablifhment  fome  time  ago,  in  which  this  kind  of 
preparation  is  executed. 

•  From  Journal  de  L’Ecole  Polytechnique,  Tome  IV.  p.3I9. 

I  know 
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I  know  not  the  procefTes  which  have  been  heretofore  em¬ 
ployed,  but  I  have  fucceeded,  by  means  of  the  oxigenated 
muriatic  acid,  in  obtaining  a  matter  more  beautihil  than  any 
of  thofe,  the  knowledge  of  which  has  reached  me. 

The  very  firnple  procefs  I  am  about  to  deferibe,  was  ex¬ 
ecuted  in  the  laboratory  of  the  Polytechnic  School,  by  Cit. 

Gai-Luffac,  at  that  time  one  of  it  pupils. 

The  flax  is  cut  into  fragments  about  fix  centimetres  long;  Berthollet’s 
it  iscovered  with  water  in  which  it  is  left  for  three  or  lour  days;  Procefs* 
after  this  it  is  boiled  in  fimple  water  ;  it  is  walhed  with  care  ; 
it  is  lyed,  it  is  put  into  oxigenated  muriatic  acid.  Four  iin- 
merfions  in  the  oxigenated  muriatic  acid  and  four  lyes  are 
commonly  fufficient  :  the  operation  is  finifhed  by  immerfing  it 
in  a  bath  of  water  charged  with  one  two-hundredth  part  of 
fulphuric  acid.  On  removing  it  from  this  tepid  bath  in  which  - 
it  has  been  left  for  near  half  an  hour,  it  is  wafiied  with  great 
care,  and  plunged  into  water  charged  with  foap  :  it  is  then 
fpread,  without  being  wrung,  on  hurdles,  where  it  is  left  to 
dry,  without,  however,  fuftering  it  to  become  too  dry.  All 
thefe  operations,  from  the  firfl  immerfion  to  the  drying,  do 
not  require  more  than  five  or  fix  hours,  when  the  proceis  is 
made  with  (mail  quantities. 

The  flax  thus  prepared  was  then  fent  to  Cit.  Molar,  who  Mechanical 
was  kind  enough  to  undertake  the  mechanical  operations:  he  operations, 
firfl;  combed  and  then  carded  the  bleached  flax.  He  ex¬ 
perienced  fome  difficulties  from  the  knots  that  were  fcattered 
through  the  flax,  but  this  fkilful  mechanic  foon  overcame  this 
inconvenience.  I  prelented  to  the  clafs  of  phyfical  and 
mathematical  fciences  of  the  Inflitute,  on  the  6th  Prairial  of 
the  year  S,  a  fample  of  the  prepared  materials,  which  was 
equal  to  cotton  in  its  whitenefs,  and  other  apparent  qualities  ; 
neverthelefs,  Cit.  Molar  found  fault  with  the  cottony  matter  The  filaments 
for  being  loo  fliort  in  the  ftaple.  fhor.. 

Cit.  Bawens  alfo  manufactured  the  cottony  matter  prepared 
in  the  laboratory  of  the  fchool,  with  the  beautiful  machines 
which  he  poflefles  at  Ins  manufactory  at  Ohaihot.  lie  found 
no  difficulty  in  the  execution,  but  he  alfo  found  the  filaments 
too  fliort,  although  he  procured  a  very  fine  thread  of  con- 
fiderable  tenacity. 

It  is  therefore  the  inconvenience  of  being  reduced  into  Propofed  r»- 
fliort  filaments  which  requires  to  be  corrected  in  the  firfl  mctJy* 

preparation; 
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preparation  ;  and  I  am  of  opinion  one  certain  method  of  ac- 
complifhing  it,  is  not  to  complete  the  bleaching,  but  to  flop 
at  the  third  operation.  If  four  are  required  for  the  thorough 
bleaching,  it  muff  then  be  timthed  in  the  thread  or  in  the 
fluff. 

In  the  operation  of  bleaching,  too  ftrong  lyes  muft  be  avoid¬ 
ed,  but  they  mull  be  made  ufe  of  in  boiling.  We  are  con¬ 
vinced  that  all  the  means  which  diminifh  the  odour  of  the 
fcxigenated  muriatic  acid  weaken  its  a<5tion ;  hence  it  mud  be 
employed  in  a  hate  of  purity,  and  we  muft  not  attempt  to 
preferve  ourfelves  from  its  odour,  but  by  the  conftrucfion  of 
the  apparatus  and  the  mode  of  application,  objects  which  ufe 
has  rendered  eafy  :  it  muft  even  be  ufed  in  its  concentrated 
ftate,  other  wife  the  operations  require  to  be  much  increafed. 

The  procefs  was  finfthed  by  immerfion  in  water  charged 
with  foap,  which  was  not  prelfed  out,  in  order  that  the  fila¬ 
ments  might  not  adhere  too  much  by  drying,  but  yield  eafily 
the  feparation  which  is  to  be  performed  by  the  card.  But 
there  is  a  probability  that  by  preventing  too  much  drying, 
the  inconvenience  experienced  in  the  firft  trials  would  not 
take  place,  and  that  this  immerfion  might  then  be  omitted. 

It  is  remarkable  that  whether  the  fineft  flax  or  the  coarfeft 
hemp  is  made  ufe  of,  the  filaments  obtained  are  of  equal  fine- 
nefs  and  colour. 

This  indication  will  be  guide  enough  to  artifts,  well  ac¬ 
quainted  with  chemical  manipulations,  in  the  operation  of 
bleaching.  But  I  have  nothing  b  fay  on  the  mechanical  dif- 
pofilions  of  carding  and  fpinning,  becaufe  they  were  rtot  exe¬ 
cuted  by  me. 

If  I  am  not  deceived,  this  application  of  a  procefs  already 
old,  offers  many  advantages,  becaufe  it  may  change  the  fa¬ 
brication  of  thread,  which,  to  this  day,  requires  the  fpinning- 
wheel  into  that  much  lefs  expenfive,  which  is  executed  by 
means  of  machinery ;  and  it  may  convert  a  rough  produft  of 
our  agriculture,  and  even  fome  of  the  refufe,  fuch  as  that 
from  rope-walks,  into  a  (ubftanee  valuable  in  the  arts.  This 
motive  has  induced  me  to  infert  this  notice  in  the  Journal  of 
an  eftablifhment  devoted  to  public  utility,  although  it  offers 
nothing  new  as  a  fcientific  fubje<ft.  • 
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XII. 


X)eJcripUon  of  a  Machine  lioiv  in  aShtal  and  daily  Ufe,  for 
cleanfmg  Chimnies,  without  the  AJffian.ce  of  Climbing-hoys,  and 
with  much  greater  Effect  than  is  produced  by  that  Method. 
Communicated  by  the  Inventor,  Mr.  Christopher  Smart, 
of  Ordnance  Wharf,  Wejlminjler  Bridge.  W.  N. 


JLVERY  humane  perfon  mud  have  beheld  with  pain  and  re- Machine  for 
gret,  the  infant  vi&ims  of  a  filthy  and  difguding  operation,  c!canfinS  chun- 
who  are  expofed  to  daily  differing,  and  too  often  to  per¬ 
manent  difeafe  and  decrepitude,  without  the  hope  of  fub- 
1'idence  when  grovVn  to  manhood.  A  remedy  for  the  cafe  of  , 
thefe  unhappy  and  devoted  children  was  long  ago  attempted 
by  the  amiable  and  benevolent  Jonas  Hanvvay  ;  and  within 
the  lad  twelve  months,  another  philanthrophift,  James  Hebdin, 
efq;  has  actively  exerted  himfelf  to  form  a  fociety  for  pro¬ 
moting  and  edablifhing  methods  of  cleaning  chimnies  more 
worthy  of  a  great  and  civilized  people,  than  one  grounded 
on  the  mifery  of  the  weak  and  the  helplefs.  My  gratula>. 
tions,  and  tbofe  of  every  good  man,  will  form  but  a  fmaK 
portion  of  that  reward  which  the  internal  confcioufnefs  of  the 
extenfive  good  he  has  done  mud  afford.  I  fhall  therefore  dil- 
mifs  any  farther  condderation  of  the  perfonal  merits  of  thofe 
by  whom  the  attention  of  mechanics  has  been  direfted  to  this 
objedf,  or  of  the  artids  who  have  laboured  to  folve  the  pro¬ 
blem  offered  to  their  ingenuity ;  and  diall  proceed  to  deferibe 
Mr.  Smart’s  machine.  This  apparatus  has  been  approved 
upon  trial  by  the  fociety  lately  edablifhed,  and  has  anfwered 
to  the  fatisfaclion  of  feveral  well  qualified  employers,  whole 
certificates  I  have  feen,  by  bringing  down  more  than  the 
ufual  quantity  of  foot,  as  well  as  by  its  efficacy  in  lofty  or 
winding  chimnies,  and  fueh  as  are  too  narrow  to  be  (wept 
by  children.  It  may  eafily  be  inferred,  that  it  mud  be  dill 
more  advantageous  in  chimnies  on  fire,  than  the  fhocking 
procefs  of  fending  up  a  child  wrapped  in  rags  to  enter  an 
a&ual  place  of  combudion  and  fuffocating  vapour. 

Elate  XIII.  Fig.  1.  reprefents  an  apparatus  of  brufhes,  fup- 
pofe  four,  which  are  fixed  by  hinges  to  a  middle  piece  or  bar, 

fo 
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fo  that  they  (hall  be  capable  either  of  hanging  down,  parallel 
to  the  bar,  or  of  being  opened  and  expanded,  fomewhat  in  the 
manner  of  an  umbrella,  until  they  (land  out  at  right  angles 
with  the  middle  piece;  in  which  lituation  they  are  retained 
by  (mall  fupporting  bars,  refembling  thofe  of  the  fame  well- 
known  utenlil.  Fig.  2.  (hews  the  bruflies  in  their  collapfed 
Hate,  with  an  appendage  of  tubes,  by  which  the  fyftem  is 
thrufl  up  the  chimney.  A  flrong  cord  is  palled  through  a 
feries  of  thefe  tubes,  the  lower  mouth  of  every  one  of  which 
is  opened  a  little,  in  order  to  admit  the  upper  ends  of  each  in 
fuecellion.  Fig.  5.  (hews  the  fweeping  man  employed, 
thrufting  the  apparatus  up  the  chimney  in  which  the  let  of 
connedled  tubes  forms  a  piece,  having  enough  of  flexibility 
to  accommodate  itfelf  to  the  chimney,  and  yet  fufficiently 
rigid  to  anfwer  the  purpofe  of  carrying  up  the  fet  of  bruflies. 
When  thefe  have  palfed  through  the  chimney-pot,  and  given 
the  ufual  evidence  of  the  work  being  to  be  performed  from 
one  end  of  the  chimney  to  the  other,  the  rope  is  drawn  tight 
in  order  to  fet  the  tubes  fteadily  together,  and  then  fecured 
by  a  thumb  ferew  (een  in  Fig.  2. — after  which,  the  fweeper 
begins  to  pull  it  downwards.  The  rim  of  the  narrow  open¬ 
ing  of  the  chimney-pot  caufes  the  bruflies  to  expand,  and  in 
this  Hate  they  are  retained  by  the  ulual  Ipring-catch  feen  in 
Fig.  1.  and  by  the  Ample  and  gradual  dcfcent,  the  chimney 
becomes  effe&ually  cleared  of  its  foot. 

Fig.  3.  reprelents  a  curtain  for  defending  the  apartment 
againfl  the  foot.  It  is  fupported  by  a  rod  of  metal,  having 
a  cork  fixed  or  ftuck  in  one  of  its  ends,  to  afford  a  fpringy 
and  perfectly  harmlefs  bearing  againfl:  the  inflde  lining  of  the 
chimney-piece,  whether  of  marble  or  any  other  material,  and 
the  clamp  which  is  feen  towards  the  other  end  of  the  rod,  has 
likewife  a  facing  of  cork,  and  is  fixed  at  any  diflance,  fo  as 
to  afford  the  oppoflte  bearing.  The  Aides  of  the  curtain  are 
fecured  by  rods.  Fig.  4.  which  can  be  lengthened  or  fhortened 
by  two  parts  Aiding  together,  as  is  feen  in  the  meafuring  rule 
of  fhoemakers,  or  perhaps  more  familiarly,  in  thofe  Aiding 
pencils,  which  have  now’  been  feveral  years  in  ufe. 

I  have  been  allured  that  the  cleanlinefs,  decency,  and 
quiet  operation  of  this  engine,  are  by  no  means  among  the 
fmallefl  of  its  recommendations.  I  have  not  vet  had  an  oc- 

J 

caflon  of  trying  it  in  my  own  houfe,  but  fliall  certainly  do  it 

on 
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on  the  firft  opportunity,  and  fhall  then  either  confirm  or 
modify  in  a  future  notice,  as  my  own  obfervation  fhall  direct, 
thefe  particulars  of  information,  which  upon  good  grounds  I 
have  thought  my  (elf  juftified  in  now  laying  before  my  readers. 

W.  N. 


XIII. 


Experimental  Effays  on  the  Confutation  of  mixed  Cafes;  on  the 
Force  of  Steam  or  Vapour  from  Water  and  other  Liquids  in 
different  Temperatures ,  both  in  a  Torricellian  Vacuum  and  in 
Air ;  on  Evaporation ;  and  on  the  Erpanfon  of  Gafes  by  Heat, 
By  John  Dalton  *. 


The  progrefs  of  philofophical  knowledge  is  advanced  by 
the  difeovery  of  new  and  important  fafts ;  but  much  more 
when  thofe  fa<5ts  lead  to  the  efiablifhment  of  general  laws.  It 
is  of  importance  to  underftand  that  the  defeent  of  falling 
bodies  is  the  fame  every  where  on  the  furface  of  the  earth  ; 
but  from  that  and  fome  other  particular  fa<5ts  to  infer  the  law 
of  gravitation,  or  that  all  matter  attradh  with  a  force  decreaf- 
ing  as  the  fquare  of  the  diftance,  is  a  much  higher  attainment 
in  fcience.  In  the  train  of  experiments  lately  engaging  my 
attention  fome  new  fa6ts  have  been  afeertained,  which  with 
others,  feem  to  authorize  the  dedu&ion  of  general  laws,  and 
inch  as  will  have  influence  in  various  departments  of  natural 
philofophy  and  chemiftry. 


The  difeovery 
of  general  laws 
is  of  high  value 
in  the  advance¬ 
ment  of  fcience , 


*  Thefe  interefting  treatifes  were  read  before  the  literary  and 
philofophical  Society  at  Manchefter,  in  Oilober,  1801,  and  are 
publithed  in  the  fifth  volume  of  their  memoirs.  The  firft,  on  mixed 
gafes,  was  communicated  in  the  fame  month,  in  a  fomewhat  different 
form,  by  the  author  to  our  Journal,  and  publithed  in  the  quarto 
feries,  vol.  V.  p.  241. — and,  a  further  communication  from  him 
on  the  fame  fubje6I  appeared  in  vol.  III.  p.  267  of  our  pretent  feries. 
I  have  not,  therefore,  reprinted  that  etfay  of  the  prefent  colleflion. 
The  laft  etfay  in  the  title,  viz.  cn  the  expanfion  of  gafes,  isinferted 
in  the  laft  mentioned  volume,  p.  130. — Confequently  though  the 
title  and  introduflion  refer  to  the  whole  four;  yet  the  prefent  article 
contains  only  what  was  wanting  to  complete  the  readers  po  Hellion 
of  this  valuable  mafs  of  experimental  knowledge;  that  is  to  fay, 
the  effays  upon  fteam  and  upon  evaporation. 
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Statement of  As  the  detail  of  experiments  will  be  bell  underftood  and 

ccrt»m  laws  their  application  feen,  if  the  laws  of  principles  alluded  to  be 

nicviouj  to  their  .  .  .  *  '  .  , 

fundamental  ex-  kept  in  view,  it  may  be  proper  here  to  ltate  them;  though  it 
periojents.  mull  not  be  underflood  that  they  were  proceeded  upon  hypo¬ 
thetically  in  the  direction  of  thole  experiments.  On  the  con¬ 
trary,  the  firfl  law,  which  is  as  a  mirror  in  which  all  the  ex¬ 
periments  are  belt  viewed,  was  lajl  dete61ed,  and  after  ail  the 
particular  facts  had  been  previoufly  afeertained. 
t.  Mixed  elaflic  h  When  twoelafiic  fluids,  denoted  by  A  and  B,  are  mixed 
fluids  do  not  together,  there  is  no  mutual  repulflon  amongfl  their  particles 
repel  each  other.  particles  of  A  do  not  repel  thofe  of  B ,  as  they  d<3 

one  another.  Confequently,  the  prefliire  or  whole  weight 
upon  any  one  particle  ariles  folely  from  thofe  of  its  own 
kind. 

2.  The  fleam  of  2.  The  force  of  fleam  from  all  liquids  is  the  fame,  at  equal 

any  liquid,  at  diflaoces  above  or  below  the  feveral  temperatures  at  w’hicli 
any  giten  num-  .  ,  ,  r  .  .  .  . 

ber  of  decrees  they  boil  in  the  open  air :  and  that  force  is  the  lame  under  any 

from  its  boiling  preflure  of  an  other  elaflic  fluid  as  it  is  in  vacuo.  Thus,  the 

p.  ,.t,  Just  c  ^orce  0p  aqiieQUs  vapour  of  212°  is  equal  to  30  inches  of 

mercury;  at  30 3  below,  or  182°,  it  is  of  half  that  force; 

and  at  40°  above,  or  252°,  it  is  of  double  the  force  ;  fo  like- 


f.ime  as  that  of 
any  other  liquid 
at  the  fame 
number  of 
degrees,  the 
fame  way  from 
it*  boiling  point. 


wife  the  vapour  from  fulphuric  ether  which  boils  at  102°,  then 
fupporting  30inches  of  mercury,  at30°  below  that  temperature 
it  has  half  the  force,  and  at  40°  above  it,  double  the  force: 
and  fo  in  other  liquids.  Moreover,  the  force  of  aqueous 
vapour  of  60°  is  nearly  equal  to  half  inch  of  mercury,  when 
admitted  into  a  torricellian  vacuum  ;  and  water  of  the  fame 
temperature,  confined  with  perfectly  dry  air,  increafes  the 
elaliicity  to  juft  the  fame  amount, 

3.  The  quantity  of  any  liquid  evaporated  in  the  open  air  is 
directly  as  the  force  of  fleam  from  fuch  liquid  at  its  tempera¬ 
ture,  all  other  circumftances  being  the  fame, 

4.  All  elaflic  fluids  expand  the  fame  quantity  by  heat :  and 
this  expanfion  is  very  nearly  in  the  fame  equable  way  as  that  of 

cquu  iy  by  he, it.  mercury;  at  leaft  from  32°  to  212°. — It  feems  probable  the 
expanfion  of  each  particle  of  the  fame  fluid,  or  its  fphere 
of  influence,  is  diredtly  as  the  quantity  of  heat  combined  with 
it ;  and  confequently  the  expanfion  of  the  fluid  as  the  cube 
of  the  temperature,  reckoned  from  the  point  of  total  priva¬ 
tion. 

Having 


Evaporation 
at  a.-y  tempera¬ 
ture  is  as  the 
force  of  the 
fleam. 

4.  All  elaflic 
fluids  expa  id 
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Having  now  ftated  the  chief  principles  which  feem  to  be 
eflabliftied  from  the  following  feries  of  facbs  and  obfervations, 
I  fliall  proceed  to  treat  of  them  under  the  feveral  heads  *. 


ESSAY  II. 

On  the  Force  of  Steam  or  Vapour  from  Water  and  various  other 
Liquids ,  both  in  a  Vacuum  and  in  Air. 

section  i. — On  Vapour  in  Vacuo. 

THE  term  fteam  or  vapour  is  equally  applied  to  thofe  elaftic  Steam  or  vapour 

fluids  which,  by  cold  and  preflure  of  certain  known  degrees, 

are  reduced  wholly  or  in  part  into  a  liquid  flate.  Such  are  capable  of  be- 

the  elaflic  fluids  ariftng  from  water,  alkohol,  ether,  ammonia,  cominK 

6  cold  and  preffure, 

mercury,  &c.  Other  elaftic  fluids  that  cannot  be  reduced,  Gates  not  fo. 

or  rather  that  have  not  yet  been  reduced,  into  a  liquid  ftate 
by  the  united  agency  of  thofe  two  powers,  are  commonly 
denominated  gafes.  There  can  fcarcely  be  a  doubt  entertain¬ 
ed  refpedting  the  red ucibility  of  all  elaftic  fluids  of  whatever 
kind  into  liquids  ;  and  we  ought  not  to  defpair  of  effecting 
it  in  low  temperatures  and  by  ftrong  preffure  exerted  upon 
the  unmixed  gafes.  However  uneflential  the  diftindlion  be¬ 
tween  the  gafes  and  vapours  may  be  in  a  chemical  fenfe,  their 
mechanical  action  is  very  different.  By  increaftng  the  quantity  Remarkable  dif* 
of  any  gas  in  a  given  fpace  the  force  of  it  is  proportionally  in- 
creafed  ;  but  increaftng  the  quantity  of  any  liquid  in  a  given  fteam  aod  of 
fpace  does  not  at  all  affeft  the  force  of  the  vapour  arifing  from  ^e.ftfrmerbeing 
it.  On  the  other  hand,  by  increaftng  the  temperature  of  any  prodigioufly 
gas  a  proportionate  increafe  of  elafticity  enfues  ;  but  when  the  greater, 
temperature  of  a  liquid  is  increafed,  the  force  of  vapour  from 
it  is  increafed  with  amazing  rapidity,  the  increments  of  elaf¬ 
ticity  forming  a  kind  of  geometrical  progreflion,  to  the  arith¬ 
metical  increments  of  heat. — Thus,  the  ratio  of  the  elaftic 
force  of  atmolpheric  air  of  32°  to  that  at  212°,  is  nearly  as 
5:7;  but  the  ratio  of  the  force  of  aqueous  vapour  proceeding 
from  water  of  32°  and  212°,  is  as  1  :  150  nearly. 

The  object  of  the  prefent  effay  is  to  determine  the  utmoft  Objeft  of  the 
force  that  certain  vapours,  as  that  from  water,  can  exert  at  patent 
different  temperatures.  The  importance  hitherto  attached  to 
this  enquiry  has  arifen  chiefly  from  the  conlideration  of  fteam 


#  Here  followed  the  effay  I.  on  mixed  gafes.  W.  N, 

S  2 


as 


I 
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Reference  to 
juthors  relpcdt- 
Ing  fleam. 


Encyl.  Britt. 
Betancourt* 


The  author’s 
method.  A 
minute  portion 
of  the  fluid  is 
put  into  the 
upper  fpace  of  a 
barometer.  Heat 
is  applied  by  the 
external  contaft 
of  water.  The 
iall  of  the  mer¬ 
cury  /hews  the 
effeft. 


as  a  mechanical  agent ;  and  this  lias  directed  the  attention 
more  efpecially  to  high  temperatures.  But  it  will  appear 
from  what  follows  that  the  progrels  of  philofophy  is  more  im¬ 
mediately  intereBed  in  accurate  observations  on  the  force  ot 
fleam  in  low  temperatures.  Different  authors  have  publifhed 
accounts  of  their  experiments  on  the  force  of  fleam  :  I  have 
on  a  former  occafion  (Meteorological  EfTays,  page  134)  given 
a  table  of  forces  for  every  10°  from  80°  to  212°.  The  author 
of  the  article  “  Steam, ”  in  the  Encyclopedia  Britannica,  has 
done  the  fame  from  32°  to  2S0° :  and  M.  Betancourt,  in  the 
t(  Memoirs  des  (cavans  etrangeres”  for  1790,  fee  Hutton’s 
Math.  Didlion.  page  755)  has  given  tables  on  the  fubjedl, 
both  for  vapour  from  water  and  fpirit  of  wine,  alio  from  32° 
to  280°.  But  thefe  two  authors,  having  afiumed  the  force 
of  vapour  from  water  of  32°  to  be  nothing,  are  effentially 
wrong  at  that  point  and  in  all  the  lower  parts  of  the  fcale; 
and  in  the  higher  part,  or  that  above  212°,  they  determine  the 
force  too  much  :  owing  as  I  apprehend  to  a  quantity  of  air, 
which  being  difengaged  from  the  water  by  heat  and  mixing 
with  the  fleam,  increafes  the  elaflicity. — In  a  queflion  of  fuch 
moment  it  feemed  therefore  defirable  to  obtain  greater  ac¬ 
curacy. 

My  method  is  this :  I  take  a  barometer  tube  perfectly  dry, 
and  fill  it  with  mercury  juft  boiled,  marking  the  place  where 
it  is  flationary;  then  having  graduated  the  tube  into  inches  and 
tenths  by  means  of  a  file,  I  pour  a  little  water  (or  any  other 
liquid  the  fubje6l  of  experiment)  into  it,  fo  as  to  moiften  the 
whole  infide  ;  after  this  1  again  pour  in  mercury,  and,  care¬ 
fully  inverting  the  tube,  exclude  all  air:  the  barometer  by 
Banding  fome  time  exhibits  a  portion  of  water,  &c.  of  £  or 
of  an  inch  upon  the  top  of  the  mercurial  column  ;  becaufe 
being  lighter  it  afeends  by  the  fide  of  the  tube;  which  may 
now  be  inclined  and  the  mercury  will  rife  to  the  top  rqanifeB- 
inga  perfect  vacuum  from  air.  I  next  take  a  cylindrical  glafs 
tube  open  at  both  ends,  of  2  inches  diameter  and  14  inches  in 
length  ;  to  each  end  of  which  a  cork  is  adapted,  perforated  in 
the  middle  fo  as  to  admit  the  barometer  tube  to  be  pufhed 
through  and  to  be  held  faft  by  them ;  the  upper  cork  is  fixed 
two  or  three  inches  below  the  top  of  the  tube  and  is  half  cut 
away  fo  as  to  admit  water,  8c c.  to  pafs  by;  its  fervice  being 
merely  to  keep  the  tube  Beady.  Things  being  thus  circum- 
.  Banced 
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flanccd,  water  of  any  temperature  may  be  poured  into  the 
wide  tube,  and  thus  made  to  furround  the  upper  pari  or 
vacuum  of  tire  barometer,  and  the  effect  of  temperature  in 
the  production  of  vapour  within  can  be  obferved  from  the 
dcpreflion  of  the  mercurial  column.  In  this  way  I  have  had 
water  as  high  as  155°  furrounding  the  vacuum:  but  as  the 
higher  temperatures  might  endanger  a  glafs  apparatus  ;  in- 
ftead  of  it  I  uted  the  following: — 

Having  procured  a  tin  tube  of  four  inches  in  diameter  and  The  veffel  con- 
two  feet  long,  with  a  circular  plate  of  the  lame  foldered  to  terna^water  wa3 
one  end  having  a  round  tube  in  the  center  like  the  tube  of  a  of  tin  for  tem- 
reflecting  teletcope,  I  got  another  fmaller  lube  of  the  fame  boning*"-8  an^a 
length  foldered  into  the  larger,  fo  as  to  be  in  the  axis  or  centre  fyphon  barome- 
of  it:  the  fmall  tube  was  open  at  both  ends,  and  on  this  con- ^ 'Jat^^_to 
ftruction  water  could  be  poured  into  the  large  veflH  to  till  prefiion. 
it,  whilft  the  central  tube  was  expofed  to  its  temperature.  _ 

Into  this  central  tube  I  could  infert  the  upper  half  of  a  fyphon 
barometer,  and  fix  it  by  a  cork,  the  top  of  the  narrow  tube 
alfo  being  corked  ;  thus  the  effedl  of  any  temperature  under 
212°  could  be  afeertained,  the  deprefiion  of  the  mercurial 
column  being  known  by  the  afeent  in  the  exterior  leg  of  the 
fyphon. 

The  force  of  vapour  from  water  between  S0°  and  212°  Another  method 
may  alfo  be  determined  by  means  of  an  air-pump  ;  and  the  boihngpohft  Tn 
refults  exaCtly  agree  with  tliofe  determined  as  above.  Take  the  air-pump, 
a  Florence  flafk  half  filled  with  hot  water,  into  which  infert  of  the^bafo meter 
the  bulb  of  a  thermometer ;  then  cover  the  whole  with  a  gage, 
receiver  on  one  of  the  pump-plates,  and  place  a  barometer 
gage  on  the  other  :  the  air  being  fiowly  exhaufted,  mark 
both  the  thermometer  and  barometer  at  the  moment  ebulli¬ 
tion  commences,  and  the  height  of  the  barometer  gage  will 
denote  the  force  of  vapour  from  water  of  the  obferved  tem¬ 
perature.  This  method  may  alfo  be  ufed  for  other  liquids. 

It  may  be  proper  to  obferve  the  various  thermometers  ufed 
in  thefe  experiments  were  duly  adjulled  to  a  good  ftandard 
one. 

After  repeated  experiments  by  all  thefe  methods,  and  a  Hence  the  force 
careful  comparifon  of  the  refults,  I  was  enabled  to  digefl  the  ^,e2m  UP  t0 
following  table  of  the  force  of  fleam  from  water  in  all  the 
temperatures  from  32°  to  212°. 

Two  important  enquiries  Hill  remained  ,  the  firfl  to  deter¬ 
mine  the  force  of  fleam  from  water  above  212°  and  below 

4  32° ; 
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32°;  the  fecond,  to  determine  the  comparative  forces  of  vapour 
from  other  liquids.  Thefe  enquiries  feemed  independent  of 
each  other  ;  notwithftanding  which  I  tound  them  in  reality 
conne&ed. 

Upon  examination  of  the  numbers  in  the  table,  within  the 
limits  juft  mentioned,  there  appears  fomething  like  a  geo¬ 
metrical  progrelfion  in  the  forces  of  vapour ;  the  ratio, 
however,  infteadof  being  conftant,  is  a  gradually  diminith- 
mg  one  :  thus  the 

Force  at  32°  =  ,200  inch. 

17.  50] 

122  —  3.  500  >  Ratios. 

8.  57  J 

212  =  30.  000 


If  we  divide  thefe  ratios,  according  to  obfervation,  they  will 
ftand  thus : 


32° 

=  ,200  inch. 

4.  550 > 

77 

=  ,910 

3.  846 

122 

=  3.  500 

3.  214 

167 

=  11.  250 

2.  666  ^ 

212 

=  30.  000 

)  Ratios. 


Jf  we  divide  thefe  again,  they  become. 


32° 

ZZZ 

,200 

inch. 

2. 

17" 

zzz 

,435 

2. 

09 

77 

11 

,910 

0  (  •; 

- 

2. 

00 

99f 

— 

1.  820 

• 

1. 

92 

122 

3.  500 

i 

*  * 

1. 

84 

1 44f 

zz: 

6.  450 

I. 

75 

167 

— 

11.  250 

1. 

67 

I89f 

zzz 

18.  800 

* 

I. 

59  y 

212 

30.  000 

V 
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By  another  divifion  we  obtain  the  ratios  for  every  1 1 
temperature  from  32°  to  212°,  as  under  : 

Force  at  32°  = 


,200  inch 

1.  485^ 

,297 

I.  465 

,435 

1.  45 

,630" 

1.  44 

,910 

1.  43 

S8J  =  1.  290 

1.  41 


431 


5^  = 


65 1  = 


77 


*99 \  =r  1.  820 


i!0|  =  2.  540 


122 


3.  500 


133|  =  4.  760 


144* 


155 


K  T 


6.  450 


8.  550 


167  =  11.  250 


178-J  =  14.  600 


1 89|  =  18.  800 


200J  =  24.  000 


212  =  30.  000 


1.  40 
1.  38 
1.  36 
1.  35 
1.  33 
1.  32 
1.  30 
1.  29 
1.  27 
1.  25  J 


}  Ratios, 
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vapour. 


Thus  it  appears  that  a  ratio  having  a  uniform  clecreafe  The  ratio  of 

nearly  takes  place  ;  and  we  may  therefore  extend  the  table  force  of 

of  forces  at  both  extremes,  without  the  aid  of  experiment,  vapour  is  not  as 

to  a  conliderable  diftance.  Thus  affumingthe  ratios  for  each  deS^ees> 

o  but  gradually 

interval  of  a  ll°j  below  32°  to  be,  1.500,  1.515,  1.530,iefs. 

1.545,  &c.  and  for  each  interval  above  212°  to  be  1.235, 

1.220,  1.205,  1.190,  1.175,  1.160,  1.145,  1.130,  &c.  we 
can  extend  the  table  many  intervals  of  temperature,  and 
determine  all  the  intermediate  degrees  by  interpolation 
This  method  may  be  relied  upon  as  a  near  approximation ; 

3  however 
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however  it  docs  not  fuperfede  the  expediency  of  determi¬ 
nation  by  experiment;  though  that  is  much  more  difficult 
above  212°,  and  below  32°,  than  in  the  intermediate  de¬ 
grees;  becaufe  it  is  difficult  to  procure  a  Heady  heat  above 
212°;  and  below  32°  the  variation  of  force  becomes  fo  fmall 
as  to  elude  minute  diferimination.  It  will  appear  from  what 
follows  that  the  Qxtenfion  of  the  table  by  this  method  above 
212°  is  in  all  probability  accurate,  or  very  nearly  fo,  for 
100°  or  more. 

TABLE 


Table  of  the 
force  of  aqueous 
vapour  or  fteam. 


Of  the  Force  of  Vapour  from  Water  in  every  temperature 
from  that  of  the  congelation  of  Mercury,  or  40°  below  zero 
of  Fahrenheit,  to  325°.  . 


Temper-  Force  of  Vap. 

uture.  in  inches  of 

Mercury. 


1 

o 

o 

1 

- ,013 

-30 

,020 

-20 

,030 

-10 

,043 

0 

,064 

1 

,066 

2 

,068 

3 

,071 

4 

,074 

5 

,07  6 

6 

,079 

7 

,082 

8 

,085 

9 

,087 

JO 

,090 

J  1 

,093 

12 

,096 

13 

,100 

14 

,104 

15 

,108 

16 

,112 

17 

,116 

IS 

,120 

19 

,124 

20 

,129 

21 

,134 

22 

,139 

23 

,144 

24 

,150 

Temper¬ 

ature- 

0^0 

Force  of  Vap. 
in  inches  of 
Mercury. 

^  K/ 

26 

,  1  62 

27 

,168 

28 

,174 

29 

,180 

30 

,186 

31 

,193 

32  ,200 


33 

,207 

34 

,214 

35 

,221 

36 

,229 

37 

,237 

38 

,245 

39 

,254 

40 

,263 

41 

,27  3 

12 

,283 

43 

,294 

44 

,305 

45 

,316 

46 

,328 

47 

,339 

48 

,351 

49 

,36  3 

50 

,375 

51 

,388 

52 

,401 

53 

,415 

Temp<r-  Force  of  Vap. 

atnre.  jn  inches  of 

Mercury. 


1 

o 

40 

,429 

55 

,443 

56 

,458 

57 

,474 

58 

,490 

.59 

,507 

60 

,524 

61 

,542 

62 

,560 

63 

,578 

64 

,597 

65 

,616 

66 

,635 

67 

,655 

68 

,676 

69 

,698 

70 

,721 

71 

,745 

72 

,770 

73 

,796 

74 

,823 

75 

,851 

76 

,880 

77 

,910 

78 

,940 

79 

,971 

80 

i.  oo 

81 

1.  04 

82 

1.  07 

83 

1.  10 

Tem 


Temper¬ 

ature. 

84° 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

101 

J  02 

103 

104 

ro5 

106 

107 

108 

109 

110 

111. 

1 12 

1 13 

114 

115 

116 

117 

118 

1  19 

120 

121 

122 

123 

124 

125 

126 

127 
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Table  continued. 


:rce  ofVap. 
in  inches  of 

Temper¬ 
ature  • 

Force  ofVap. 
in  inches  of 

Tempcr- 
atui  e* 

Force  of  VaP. 
in  indies  of 

Mercury. 

Mercury. 

Mercury. 

-  1  11 

i  - 

A.  1  1 

172° 

12.  73 

1.  17 

129 

4.  22 

173 

13.  02 

1.  21 

130 

4.  34 

174 

13.  32 

1.  24 

131 

4.  47 

175 

13.  .62 

1.  28 

132 

4.  60 

176 

13.  92 

1.  32 

133 

4.  73 

177 

14.  22 

1.  36 

134 

4.  86 

178 

14.  52 

1.  40 

135 

5.  00 

179 

14.  83 

1.  41 

136 

5.  14 

180 

15.  15 

1.  48 

137 

5.  29 

181 

15.  50 

1.  53 

138 

5.  44 

182 

15.  86 

1.  58 

139 

5.  59 

183 

16.  23 

1.  63 

140 

5.  74 

134 

16.  61 

1.  68 

141 

5.  90 

185 

17.  00 

1.  74 

142 

6.  05 

186 

17.  40 

1.  80 

143 

6.  2 1 

187 

17.  80 

1.  86 

1 44 

6.  37 

188 

18.  20 

1.  92 

145 

6.  53 

189 

18.  60 

1.  98 

146 

6.  70 

190 

19.  00 

2.  04 

147 

6.  87 

191 

19.  42 

2.  11 

148 

7.  05 

192 

19.  86 

2.  18 

149 

7.  23 

193 

20.  32 

2.  25 

150 

7.  42 

194 

20.  77 

2.  32 

151 

7.  61 

195 

21.  22 

2.  39 

152 

7.  81 

196 

21.  68 

2.  46 

153  . 

8.  01 

197 

22.  13 

2.  53 

154  • 

8.  20 

198 

22.  69 

2.  60 

155 

8.  40 

199 

23.  16 

2.  68 

156 

8.  60 

200 

23.  64 

2.  76 

157 

8.  81 

201 

24.  12 

2.  84 

158 

9.  02 

202 

24.  61 

2.  92 

159 

9.  24 

203 

25.  10 

3.  00 

160 

9.  46 

204 

25.  61 

3.  08 

161 

9.  68 

205 

26.  13 

3.  16 

162 

9.  91 

206 

26.  66 

3.'  25 

163 

10.  15 

1 207 

27.  20 

3.  33 

164 

10.  41 

208 

27.  74 

3.  42 

165 

10.  68 

209 

28.  29 

3.  50 

166 

10.  96 

210 

28.  84 

3.  59 

167 

11.  25 

21  1 

29.  41 

3.  69 
3.  79 

168 

169 

11.  54 
11.  83 

212 

30.  00 

3.  89 

170 

12.  13 

213 

30.  60 

4-,  00 

171 

to 

214 

31.  21 
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Tabic  of  the 
force  of  aqueous 
▼apor  or  fteam. 


Vapor  from 
ether  and  from 
other  liquids 
follow  a  general 
law  in  their 
force. 


Table  continued. 


Temper- 

| 

force  of  VaP. 

Temper- 

Force  of  Vap. 

Temper. 

Force  of  Vap  - 

ature. 

in  inche.  of 

ature. 

iu  inehe»  of 

arurc. 

in  inchea  of 

Mercury. 

Mercury  • 

Mercury. 

m  tO 

i  q  a 

os;o° 

60  0^ 

289° 

98  96 

2  1  0 

*  1  •  O  i) 

216 

32.  46 

253 

61.  00 

290 

100.  12 

217 

33.  09 

251- 

61.  92 

291 

101.  28 

218 

33.  72 

255 

62.  85 

292 

102.  45 

21? 

34.  35 

256 

63.  76 

293 

103.  63 

220 

34.  99 

257 

64.  82 

294 

104.  80 

221 

35.  63 

258 

65.  78 

295 

105.  97 

222 

36.  25 

259 

66.  75 

296 

107.  14 

223 

36.  88 

260 

67.  73 

297 

108.  31 

224- 

37.  53 

26*1 

68.  72 

298 

109.  48 

225 

38.  20 

262 

69.  72 

i  299 

1  1 0.  64 

22  6 

38.  89 

263 

70.  73 

300 

111.  81 

227 

39.  59 

264 

71.  74 

301 

112.  98 

228 

40.  30 

265 

72.  76 

j  302 

114.  15 

229 

41.  02 

266 

73.  77 

!  303 

115.  32 

230 

41.  75 

267 

74.  79 

i  304 

1  J  5-  50 

231 

42.  49 

268 

75.  80 

305 

1 17.  68 

•232 

43.  24 

269 

76.  82 

30  6 

1 18.  86 

233 

4 1.  00 

270 

77.  85 

307 

120.  03 

234- 

44.  78 

271 

78.  89 

308 

121.  20 

235 

45.  58 

272 

79.  94 

309 

122.  37 

236 

46.  39 

273 

80.  98 

310 

123.  53 

237 

47.  20 

274 

82.  01 

31 1 

124.  69 

238 

48.  02 

275 

83.  13 

312 

125.  85 

239 

48.  84 

276 

84.  35 

313 

127.  00 

240 

49.  67 

277 

85.  47 

314 

128.  15 

241 

50.  50 

278 

86.  50 

1 3 1 5 

129.  29 

242 

51.  34 

279 

87.  63 

316 

130.  43 

243 

52.  18 

280 

88.  75 

317 

131.  57 

244 

53.  03 

281 

89.  87 

318 

132.  72 

245 

53.  83 

282 

90.  99 

319 

133.  86 

246 

54.  68 

283 

92.  11 

320 

J  35.  00 

247 

55.  54 

284 

93.  23 

321 

136.  14 

248 

56.  42 

285 

94.  35 

322 

137.  28 

249 

57.  31 

286 

95.  48 

[323 

138.  42 

250 

58.  21 

287 

96.  64 

1 324 

139.  56 

251 

59.  12 

288 

97.  80 

j  325 

1 

140.  70 

On  Vapour  from  Ether,  S>c. 

We  come  now  to  the  confi  deration  of  vapour  from  other 
liquids.  Some  liquids  are  known  to  be  more  evaporable 
than  water ;  as  liquid  ammonia,  ether,  fpirit  of  wine,  c. 
others  Icfs ;  as,  quickfilver,  fulphuric  acid,  liquid  tnuriate  of 

lime. 
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lime,  folution  of  potafh,  &c.  and  it  appears  that  the  force 
of  vapour  from  each  in  a  vacuum  is  proportionate  to  its  eva- 
porabiiity .  M.  Betancourt  maintains  that  the  force  of  vapour 
from  fpirit  of  wine  is  in  a  conftant  ratio  to  that  from  water 
at  all  temperatures ;  n  unely,  as  7  to  3  nearly.  My  firil 
experiments  with  fpirits  of  wine  led  me  to  adopt  this  con- 
clufion,  and  naturally  fuggefted  that  the  force  of  vapour 
from  any  other  liquid  would  bear  a  con  ft  ant  ratio  to  that  of 
water.  The  principle,  however,  is  not  true,  either  with 
regard  to  fpirit  of  wine  or  any  other  liquid.  Experiments 
made  upon  llx  different  liquids  agree  in  eftablifhing  this  as  a 
general  law  ;  namely,  that  the  variation  of  the  force  of  vapour  The  law  enun*» 
from  all  liquids  is  the  fame  for  the  fume  variation  oj  tempera-  c‘atcd* 
ture,  reckoning  from  vapour  of  any  given  force  :  thus  affuming 
a  force  equal  to  thirty  inches  of  mercury  as  the  ftandard,  it 
being  the  force  of  vapour  from  any  liquid  boiling  in  the. 
open  air,  we  find  aqueous  vapour  lofes  half  its  force  by  a 
diminution  of  30°  degrees  of  temperature  ;  fo  does  the 
vapour  of  any  other  liquid  lofe  half  its  force  by  diminishing 
its  temperature  thirty  degrees  below  that  in  which  it  boils  ; 
and  the  like  for  any  other  increment  or  decrement  of  heat. 

This  being  the  cafe,  it  becomes  unneceffary  to  give  diftindt 
tables  of  the  force  of  vapour  from  different  liquids,  as  one 
and  the  fame  table  is  fufficient  for  all.  But  it  will  be  proper 
to  relate  the  experiments  on  which  this  conclufion  refts. 

Experiment  on  Sulphuric  Ether. 

The  ether  I  ufed  boiled  in  the  open  air  at  102  .—I  filled  Experiments 
a  barometer  tube  with  mercury,  moiftened  by  agitation  in  ^ barometer,* 
ether.  After  a  few  minutes  a  portion  of  ether  rofe  to  the 
top  of  the  mercurial  column,  and  the  height  ot  the  column  below  ebullition, 
became  ftationary.  When  the  whole  had  acquired  the  tem¬ 
perature  of  the  air  in  the  room,  62°,  the  mercury  flood  at 
17.00  inches,  the  barometer  at  the  fame  time  being  29.75. 

Hence  the  force  of  vapour  from  ether  at  62  is  equal  to 
12.75  inches  of  mercury,  which  accords  with  the  force  of 
aqueous  vapour  at  172°,  temperatures  which  are  40°  from 
*  the  refpe&ive  boiling  points  of  the  liquids.  By  fubfequent 
obfervations  I  found  the  forces  of  the  vapour  from  ether  in 
all  the  different  temperatures  from  33°  to  102°  exaftly  cor- 
re  (ponded  with  the  forces  of  aqueous  vapour  of  the  like 

range 
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jibove  ebullition 


with  the  fyphon 
barometer. 


Experiments  in 
which  the  re¬ 
action  of  in¬ 
cluded  air  was 
ufed  as  the  mea- 
fure  of  force. 


range,  namely  from  142°  to  212°:  the  vapour  from  ether 
depreftes  the  mercury  about  fix  inches  in  the  temperature 
of  32°. 

Finding  that  ether  below  the  point  of  ebullition  agreed  with 
water  below  the  laid  point,  1  naturally  concluded  that  ether 
above  the  point  would  give  the  fame  force  of  vapour  as  water 
above  it;  and  in  this  I  was  not  difappointed ;  for,  upon  trial 
it  appeared  that  what  I  had  inferred  only  from  analogical 
reafoning  refpe<5ting  the  force  of  aqueous  vapour  above  the 
boiling  point,  adually  happened  with  that  from  ether  above 
the  laid  point.  And  ether  is  a  much  better  fubjeft  for  expe¬ 
riment  in  this  cafe  than  water,  becaufe  it  does  not  require  fo 
high  a  temperature. 

1  took  a  barometer  tube  of  45  inches  in  length,  and  having 
fealed  it  hermetically  at  one  end,  bent  it  into  a  fyphon  fhape, 
making  the  legs  parallel,  the  one  that  was  clofe  being  nine 
inches  long,  and  the  other  36.  Then  conveyed  two  or  three 
drops  of  ether  to  the  end  of  the  clofed  leg,  and  filled  the 
reft  of  the  tube  with  mercury,  except  about  10  inches  at  the 
open  end.  This  done,  I  immerfed  the  whole  of  the  fhort 
leg  containing  the  ether  into  a  tall  glals  containing  hot  water  ; 
the  ether  thus  expofed  to  a  heat  above  the  temperature  at 
which  it  boils,  produced  a  vapour  more  powerful  than  the  at- 
mofphere,  fo  as  to  overcome  its  preftiire  and  raife  a  column 
of  mercury  befides,  of  greater  or  lefs  length  according  to 
the  temperature  of  the  water.  When  the  water  was  at 
147°  the  vapour  raifed  a  column  of  35  inches  of  mercury, 
when  the  atmofpheric  preftiire  was  29.75  :  fo  that  vapour 
from  ether  of  147°  is  equivalent  to  a  preftiire  of  64.75 
inches  of  mercury ;  agreeing  with  the  force  of  aqueous 
vapour  of  257°,  according  to  the  preceding  eftimation  :  in 
both  cafes  the  temperatures  are  45°  above  the  refpediive 
points  of  ebullition.  In  all  the  temperatures  betwixt  102° 
and  147°  the  forces  of  ethereal  vapour  correfponded  with 
thofe  of  aqueous  vapour,  as  per  table,  betwixt  212°  and 
257°.  I  could  not  reafonably  doubt  of  the  equality  con¬ 
tinuing  in  higher  temperatures;  but  the  force  increafes  fo 
faft  with  the  increafe  of  heat,  that  one  cannot  extend  the 
experiments  much  farther  without  tubes  of  very  inconve¬ 
nient  lengths.  Being  defirous  however  to  determine  the 

force 


FROM  VARIOUS  LIQUIDS. 


269 


force  of  the  ethereal  vapour  experimentally  up  as  high  as 
212°,  I  contrived  to  effect  it  as  follows: — Took  a  fyphon 
tube  fuch  as  defcribed  above,  only  not  quite  fo  long,  and 
filled  it  in  the  manner  above  mentioned,  with  ether  and 
mercury,  leaving  about  ten  inches  at  the  top  of  the  tube 
vacant ;  then  having  graduated  that  part  into  equal  portions 
of  capacity,  and  dried  it  from  ether,  I  drew  out  the  end  of 
the  tube  to  a  capillary  bore,  cooled  it  again  fo  as  to  fuffer  the 
internal  atmofpheric  air  to  be  of  the  proper  denfity,  and  fud- 
denly  fealed  the  tube  hermetically,  thus  incloting  air  of  a 
known  force  in  the  graduated  portion  of  the  tube.  Then, 
putting  that  part  of  the  tube  containing  ether  into  boiling 
water,  vapour  was  formed  which  forced  the  mercurial  co¬ 
lumn  upwards  and  condenfed  the  conlined  air,  till  at  length 
an  equilibrium  took  place.  In  this  way  I  found  S.25  parts 
of  atmofpheric  air  of  the  force  29.5  were  condenfed  into 
2.00,  at  the  fame  time  a  perpendicular  column  of  16 
inches  of  mercury  in  addition  pretfed  upon  the  vapour. 

Now  the  force  of  elaftic  fluids  being  inverfely  as  the  fpace, 

vve  have  2.00  :  29.5  :  :  8.25  :  121.67  inches  =  the  force 

of  the  air  within;  to  which  adding  16  inches,  we  obtain  137. 

67  =  the  whole  force  l'uftained  by  the  vapour,  meafured  in 
inches  of  mercury.  The  force  of  aqueous  vapour,  at  the 
fame  diflance  beyond  the  boiling  point,  or  322°,  is  equal  to 
137.28,  per  table.  Thus  it  appears  that  in  every  part  of 
the  fcale  on  which  experiments  have  been  made,  the  fame 
law  of  force  is  obfervable  with  the  vapour  of  ether  as  of 
water. 

Experiments  on  Spirit  of  Wine. 

By  boiling  a  fmall  portion  of  the  fpirit  I  ufed  (about  one  Force  of  vapor 

cubic  inch)  in  a  phial,  the  thermometer  flood  at  179°  at  oi  lPiritot  wiM* 

the  commencement ;  but  by  continuing  the  ebullition  it  ac¬ 
quired  a  greater  heat.  The  reafon  is,  the  moft  evaporable 
part  of  the  fpirit  flies  off  during  the  procefs  of  heating,  and 
the  reft  being  a  weaker  compound,  requires  a  ftronger  heat. 

The  true  point  of  ebullition,  I  believe,  w^as  nearly  175°. — 

The  force  of  the  vapour  from  this  fpirit  at  the  temperature  of 
212°,  I  found  both  by  an  open  fyphon  tube  and  one  her- 
,  metically  fealed  with  atmofpheric  air  upon  the  mercurial  co¬ 
lumn,  as  with  ether,  to  be  equal  to  5 S|  inches  of  mercury. 

This 
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Force  of  vapor 
of  liquid  am* 
xnonia, 


of  muriate  of 
lime. 


Forces  of  the 
vapour  of  mer¬ 
cury  and  ful- 
phurie  acid. 


ON  THE  FORCE  OF  STEAM  OR  VAPOUR 

This  rather  exceeds  the  force  of  aqueous  vapour  at  an  equal 
difiance  from  the  boiling  point ;  but  it  is  no  more  than  may  be 
attribu  _ed  to  unavoidable  little  errors  in  fuch  experiments.  In 
a  barometer  tube  the  fpirituous  vapour  at  60°,  over  the  mer¬ 
cury,  depreffes  the  column  about  1.4  or  1.5  inches;  which 
is  fomething  lefs  than  the  due  proportion  ;  one  caufe  of  this 
may  be  the  evaporability  of  fpirits,  which  in  operating  orr 

fmall  quantities,  quickly  diffipates  part  of  their  firength. 

Experiments  on  Liquid  Ammonia. 

Liquid  ammonia  or  volatile  alkali,  the  fpecific  gravity  of 
which  was  .9474,  boiled  near  140°;  in  the  barometer  a 
fmall  quantity  deprefled  the  mercury  4.3  inches  in  the  tem¬ 
perature  of  60°.  In  higher  temperatures  it  did  not  produce 
a  proportional  depreffion;  becaufe  the  moft  volatile  part  of 
the  compound,  expanding  in  the  vacuum  of  the  barometer, 
leaves  the  reft  more  watery,  and  confequently  its  vapour  muff 
be  weaker ;  efpecially  when  the  portion  ufed  is  confined  to  a 
drop  or  two. 

Muriate  of  Lime. 

Put  a  portion  of  liquid  muriate  of  lime  over  the  column  of 
mercury  in  a  barometer.  The  boiling  point  of  the  muriate 
was  found  by  experiment  to  be  230°.  At  55°  the  depreffion 
was  ,22  of  an  inch  : 

at  65°— .30 
—  70°— .40 
*—  95  °— .90 

all  which  nearly  agree  writh  the  forces  of  aqueous  vapour  18° 
below  the  refpeblive  temperatures. 

Mercury  and  Sulphuric  Acid. 

Mercury  boils  by  my  thermometer  at  660°,  and  fulphuric 
acid  of  the  fpecific  gravity  1.83,  boils  at  590°.  It  is  very 
difficult  to  determine  the  precife  force  of  vapour  from  thefe 
liquids  in  any  temperature  under  212°  ;  becaufe  at  fuch  great 
difiance  from  the  boiling  point  the  vapour  is  fo  weak  as  to  be 
in  effebt  almoft  imperceptible.  Following  the  general  law, 
the  vapours  of  thefe  fluids  ought  to  be  of  the  force  .1,  mer¬ 
cury  at  460°.  and  fulphuric  acid  at  390°.— Col.  Roi  makes 
the  expanfion  of  30  inches  mercury  by  1 80o  of  heat  =r 
.5^6$)  or  .5651  ;  and  in  a  barometer  the  expanfion  in  the 

fame 
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fame  circumftances  is  .5117;  the  differences  are  .0852  and 
.05 3 which  fliould  meafure  the  effedive  force  of  mercurial 
vapour  of  212°,  nearly.  This  is  in  all  probability  too 
much  ;  as  it  is  next  to  impoftible  to  free  any  liquid  en¬ 
tirely  from  air  ;  and  if  any  air  enter  the  vacuum,  it  unites 
its  force  to  that  of -the  mercurial  vapour. 

That  the  force  of  vapour  from  fulphuric  acid,  in  low  tem¬ 
peratures,  is  exceedingly  fmall,  will  appear  from  the  en- 
fuing  fection. 


SECTION  II. 


On  Vapour  in  Air. 

The  experiments  under  this  head  were  made  with  manome-  EfTeft  of  the 

ters,  or  ftraight  tubes  of  different  lengths,  hermetically  fealed  exPanfi?n  °f 
°  '  o  *  j  vapour  in  air, 

at  one  end,  of  T~  inch  internal  diameter,  rtnd  their  capacities  The  experi- 
divided  into  equal  portions.  A  drop  or  two  of  the  liquid,  the 
fubjed  of  experiment,  was  conveyed  to  the  bottom  or  fealed  flopped  by  a* 
end  of  the  tube;  the  internal  lurface  was  then  dried  by  a  wire  moveable  plug 
and  thread,  and  atmofpheric,  (or  any  other  air)  was  admitted0  mercury* 
into  the  tube,  upon  which  a  column  of  mercury  was  fufpended 
of  rTp  of  an  inch,  or  of  30  inches,  lefs  or  more,  according  to 
the  nature  of  the  experiment.  By  immerfing  the  end  of  the 
manometer,  containing  the  air  thus  circumflanced,  into  a  tali 
glafs  vefTel  containing  water  of  any  temperature,  the  efFed  of 
the  vapour  in  expanding  the  air  could  be  perceived.  It  was 
tirft  indeed  neceffary  to  determine  the  increafeair  unaffeded  by 
any  liquid  (except  mercury)  would  obtain  by  increafe  of  tem¬ 
perature:  that  was  done,  as  will  be  particularly  fliewn  in  the 
next  effay.*  The  expanlion  of  all  elaftic  fluids,  it  feems  pro¬ 
bable,  is  alike  or  nearly  fo,  in  like  circumftances;  1000  parts 
of  any  elaflic  fluid  expands  nearly  in  a  uniform  manner  into 
1370  or  1380  parts  by  180°  of  heat. 

It  will  be  unneceffary  to  repeat  in  detail  the  numerous  ex- General  law  of 

periments  made  on  the  various  liquids  in  all  temperatures  from 

32°  to  212°  ;  as  the  refults  of  all  agree  in  one  general  rule  or  gether. 

principle,  which  is  this:  let  1  represent  the  fpace  occupied  by  The  fpace  at  any 

any  kind  of  air  of  a  given  temperature  and  free  from  moilture ;  diredlly  as  the 

p  —  the  given  preffure  upon  it,  in  inches  of  mercury  ;  /==  the  preflu  re  and 
‘  °  r  1  inverfely  as  the 

preflure  lefs  the 

Philosophical  Journal^  Vol»  IIi«  page  130«  force  of  the 
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force  of  vapour  from  any  liquid  in  that  temperature,  in  vacuo; 
then,  the  liquid  being  admitted  to  the  air,  an  expanfion  enfues, 
and  the  (pace  occupied  by  the  air  becomes  immediately,  or 

in  a  tliort  time  =  1  -j — : — — ;  or,  which  is  the  fame  thing, 

_  V 

p—f- 

Thus  in  water  for  inftance  : 

Let  p  =  30  inches, 

/=15  inches,  to  the  given  temp.  180°. 


Then, — L—=-— - =2,  for  the  (pace:  or  the  air  be- 

p—J  30-lo  1 

comes  of  twice  the  bulk. 

If  the  temperature  be  203°,  /i=25,  and  the  fpace  becomes 
fix  times  as  large  as  at  firft. 

It  p—60  inches 

/=30  inches  to  the  given  temperature  212°  ;  then  the 


fpace  =  2  ;  or  water  under  the  preftiire  of  60 

inches  of  mercury,  and  at  the  temperature  of  212°,  produces 
vapour  which  juft  doubles  the  volume  of  air. 

It  ether  be  the  inftance  :  let  the  temperature  be  equal  70°; 
then  /=  1 5  ;  and  fuppofep=30;  in  this  cafe  the  colume  of  air 


is  doubled  ;  that  is,  ether  ot  70°  being  admitted  to  any  por¬ 
tion  of  air,  doubles  its  bulk. 

The  expanfion  of  hydrogenous  gas  and  atmofpheric  air  by 
the  vapour  of  water  is  the  tame  for  every  temperature. 

Sulphuric  acid  does  not  expand  atmofpheric  air  to  any  fen- 
fible  amount  by  the  heat  of  boiling  water. 

The  theory  of  thefe  fa&s  is  evident  upon  the  principles  laid 
down  in  the  former  efiay  :  for  inftance  ;  let  it  be  required  to 
explain  the  experiment  with  water  of  212°  under  a  prefiure  of 
60  inches.  Here  the  air  was  condenfed  into  the  fpace  1  bv 
the  preffure  of  60  inches ;  but  being  expofed  to  water  of  212°, 
a  vapour  arofe  from  it  equal  in  force  to  30  inches ;  the  air  there¬ 
fore  expanded  till  its  force  alfo  became  —  to  30  inches,  which 
was  effected  by  doubling  its  volume  :  then  the  vapour  preffing 
with  30  inches  force  and  the  air  alfo  with  30  inches  force,  tho 
two  together  fupport  the  prefiure  of  60  inches  and  the  equi¬ 
librium  continues.  In  fhort,  in  ail  cafes  the  vapour  arifes  to  a 

certain 
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'certain  force,  according  to  temperature,  and  the  air  adj ufts  the 

equilibrium,  by  expanding  or  contracting  as  may  be  required. 

The  notion  of  a  chemical  affinity  fubfifting  between  thegafes  Thefe  fafh  do 

and  vapours  of  different  kinds,  cannot  at  all  be  reconciled  to  *!ot  agree  w‘th 

thele  phenomena.  To  fuppofe  that  all  the  different  gafes  have  chemical  affinity 

the  fame  affinity  for  water  might  indeed  be  admitted  if  we  between  Sas  ani 
/  °  ^  vapour, 

could  not  explain  the  phenomena  without  it;  but  to  go  further, 

and  fuppofe  that  water  combines  with  every  gas  to  the  fame 

amount  as  its  vapour  in  vacuo  ;  or  in  other  words,  that  the 

elafticity  of  the  compound  fhould  be  exactly  the  fame  as  if  the 

two  were  feparate,  is  certainly  going  far  to  ferve  an  hy  pothefis. 

Befides,  we  muff  on  this  ground  fuppofe  that  all  the  gafes 

have  the  fame  force  of  affinity  for  any  given  vapour;  a  fuppo- 

fition  that  cannot  be  admitted  as  having  any  analogy  to  other 

effablifhed  laws  of  chemical  affinity. 

( To  be  continued,) 


XIV. 

Description  of  the  Portable  Furnace  conjlrudled  by  Dr.  Block, 
and  Jince  improved ,  In  a  Letter  from  Mr.  Accum , 

To  Mr.  NICHOLSON. 

Dear  Sir, 

In  my  Syffem  of  Practical  Chemiftry,  Vol.  II.  p.  357,  I  Defcription  of 
have  given  a  Defcription  and  Drawing  of  a  Portable  Uni-^^^1^^ 
verfal  Furnace,  which  in  the  pradtice  of  my  profeffion  I  operations, 
found  the  belt  furnace  for  all  chemical  operations  whatever 
which  require  like  aid.  The  number  of  furnaces  which  I 
have  caufed  to  be  made  for  different  philofophers  of  that 
kind,  and  the  ufeful  hints  which  I  have  received  from  diffe¬ 
rent  quarters,  have  materially  improved  it,  that  I  flatter 
myfelf,  whether  a  defcription  of  this  furnace  would  not  be 
acceptable  to  your  readers,  particularly  to  thofe  who  have 
no  accefs  to  the  laboratory  of  the  operative  chemift  ;  for 
thofe  who  are  familiar  with  practical  chemiftry  will  readily 
allow,  that  a  furnace  capable  of  producing  a  very  low  and 
very  intenfe  heat  is  one  of  the  moft  requifite  and  inoft  indif- 
penfible  inftruments  of  all  the  apparatus  of  chemiftry.  The 
Vol.  VI.  December,  1803.  T  great 
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Dcfcription  of  great  advantage  of  this  furnace  ( which  was  Jirfl  invented  by 
nace'^chem^cal  ^r*  Black ,  and  improved  by  others )  above  all  others  I  am  ac- 
operations.  quainted  with,  confifts  in  con  fuming  as  little  fuel  as  polfible, 
in  producing  quickly,  if  required,  a  very  intenfe  heat — in 
regulating  expeditioufly,  and  at  pleafure,  its  intenfity — in 
applying  it  as  directly,  and  as  fully  as  polfible,  to  the  lub- 
jftances  upon  which  it  is  intended  to  act — and  moreover  in 
enabling  the  operator  to  perform  his  operations  in  the  clofet,. 
or  in  any  other  place,  without  the  rifk  of  endangering  the 
conflagration  of  the  furrounding  objects,  which  were  not 
meant  to  be  expofed  to  the  action  of  heat. 


a 


I  ms  portable  universal  furnace  is  made  of  ftrong  wrought" 

■  (m  plates.  It  is  lined  with  bricks,  bedded  in  fire-proof 
cam.  Its  height  without  the  chimney  a  a  is  two  feet.  The 
inner  diameter  of  the  cylindrical  fire-place  meafures  ten 
inches.  1  he  body  of  the  furnace  is  elliptical;  in  its  upper 
t  a  circular  hole  is  cut,  for  receiving  an  iron  fand-pot  b 
wnich  may  occafionally  be  removed  and  exchanged  for  an- 
iron  p  ate.  Jn  the  front  of  the  furnace  there  are  three  open¬ 
ings  o\cr  each  other,  furnished  with  iliding  doors,  and  fitted 

witlv 
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with  Hoppers  made  of  crucible  ware.  The  lower  opening  c,  Defcrlption  of 
is  the  afli-pit  of  the  furnace  ;  it  is  compofed  of  two  regifier  ^ Chemical 
plates,  Aiding  backwards  and  forwards  in  grooves,  in  order  operation,, 
td  diminifh;  or  enlarge  the  opening  for  regulating  the  heat, 
by  admitting  or  excluding  air  at  plcalure.  In  the  fide  of  the 
furnace  a  hole  is  cut,  furnifiied  with  a  Hopper  and  door,  for 
palling  a  tube  through  the  fire-place  of  the  furnace  ;  an  expe¬ 
dient  very  necefiary  for  a  variety  of  chemical  proceffes, 
fuch  as  exhibiting  the  decompofition  of  water,  alcohol, 
oils,  &c.  for  the  preparation  of  phofphuret  of  lime,  for 
palling  gafes  over  ignited  bodies,  &c.  In  either  of  the 
openings  in  front  of  the  furnace,  a  muffle  may  be  placed  for 
performing  the  procefs  of  ciipellation  of  gold,  jfilver,  &c«- 
or,  the  neck  of  a  retort  (placed  on  a  ffaind  in  the  body  of  the 
furnace)  may  be  palfed  through  it,  for  diftillation  by  the 
naked  fire  ;  for  procuring  gafes  which  require  a  high  degree 
of  heat,  &c.  If  the  iron  fand-pot  b  be  removed,  and  a 
circular  plate  properly  lined  with  fire-clay  be  placed  in  its 
room,  the  furnace  becomes  converted  into  a  wind-furnace ; 
the  fuel  is  then  to  be  introduced  through  either  of  the  open¬ 
ings  in  front.  The  iron  plate  at  the  top  has  a  hole  in  the 
centre,  furnifiied  with  a  Hopper,  to  enable  the  operator  to 
infpedt  his  procefs  at  pleafure.  If  the  iron-pot  be  placed 
inverted  on  the  opening  of  the  furnace,  it  forms  a  dome,  and 
it  then  become^  a  reverberating  furnace.  The  iron-pot 
when  filled  with  fand,  or  water,  placed  in  its  proper  fitua- 
tion,  ferves  as  a  fand  or  water-bath,  for  the  procefies  of  dif¬ 
tillation  by  means  of  glafs  retorts,  for  evaporations,  fubli- 
mations,  digeflions,  &c.  Coake  and  charcoal  are  the  bell 
fuel,  this  mixture  burns  without  fmoke,  and  gives  a  flrong 
uniform  and  permanent  heat;  charcoal  and  common  coal* 
or  coal  only,  does  likewife  very  well.  The  elbow  of  the 
chimney  a  may  be  directed  into  that  of  the  fire-place  of  any 
apartment. 

The  furnace  is  furnifiied  with  caftors,  and  may  therefore 
be  cafily  moved,  according  to  the  convenience  of  the  ope¬ 
rator.  I  am,  SIR, 

Your  moft  obedient  fervant, 

FREDERICK  ACCUM. 

Old  Compton -Street,  Soho , 

Nov.  21,  1 803 , 
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observations  on  the  structure  of  the  tongue* 


Introdu&isn. 


Importance  of 
a  fafe  means  of 
removing  part 
of  the  tongue. 


fts  ftruftore 


fuppofed  to  be 
very  delicate. 


XV. 

Objl’rvations  on  the  Structure  of  the  Tongue  ;  illujlrated  by  Cafes 
in  uhich  a  Portion  of  that  Organ  has  been  removed  by  Liga¬ 
ture.  By  EvtRARD  Home,  Efq.  F.  II.  S.* 

PHYSIOLOGICAL  inquiries  have  ever  been  confidered 
as  deferving  the  attention  of  this  learned  Society  ;  and, 
whenever  medical  practitioners,  in  the  treatment  of  difeafes, 
have  met  with  any  circumftance,  which  threw  light  upon  the 
natural  ftruCiure  or  aCtions  of  any  of  the  organs  of  the  human 
body,  or  thofe  of  other  animals,  their  communications  have 
met  with  a  favourable  reception. 

The  following  obfervations  derive  their  real  importance 
from  offering  a  fafe  and  effectual  means  of  removing  a  portion 
of  the  tongue,  when  that  organ  has  taken  on  a  difeafed  aCtion, 
the  cure  of  which  is  not  within  the  reach  of  medicine  ;  and, 
as  the  tongue,  like  many  other  glandular  ftruCtures,  is  liable 
to  be  affeCted  by  cancer,  it  becomes  of  no  fmall  importance 
that  the  fa6t  fliould  be  generally  known.  In  a  phyfiological 
view,  they  tend  to  fliow,  that  the  internal  ftructure  of  the 
tongue  is  not  of  that  delicate  and  fenfible  nature  which,  from 
its  being  the  organ  of  talle,  we  fliould  be  led  to  imagine. 

The  tongue  is  made  up  of  fafciculi  of  mu fcular  fibres,  wdth 
an  intermediate  fubflance  met  with  in  no  other  part  of  the 
body,  and  a  vad  number  of  fmall  glands ;  it  has  large  nerves 
palling  through  it;  and  the  tip  poffelfes  great  fenfibility, 
fitting  it  for  the  purpofe  of  tafte. 

Whether  the  fenfe  of  tafle  is  confined  entirely  to  the  point 
of  the  tongue,  and  the  other  parts  are  made  up  of  mufcles 
fitted  for  giving  it  motion ;  or  whether  the  whole  tongue  is 
to  be  confidered  as  the  organ,  and  the  foft  matter  which  per¬ 
vades  its  fubflance,  and  fills  the  interftices  between  the  fafci¬ 
culi  of  mu  fcular  fibres,  is  to  be  confidered  as  connected  with 
fenfation,  has  not,  I  believe,  been  afeertained. 

The  tongue,  throughout  its  fubflance,  has  always  been 
confidered  by  phyfiologifls  as  a  very  delicate  organ  ;  and  it 
was  believed,  that  any  injury  committed  upon  it  wrould  not 

*  Philof.  TranfaS.  1S03,  p.  205. 
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only  produce  great  local  irritation,  but  alfo  affect,  in  a  violent 
degree,  the  general  fyftem  of  the  body.  This  was  my  own 
opinion,  till  I  met  with  the  following  cafe,  the  circumftances 
of  which  induced  me  to  fee  this  organ  in  a  different  point  of 
view. 

A  gentleman  by  an  accident  which  it  is  unneceffary  to  de-  Accident  of  the 
fcribe,  had  his  tongue  bitten  with  great  violence.  The  im-  tonb'“c  verY 
mediate  effect  of  the  injury  was  great  local  pain  ;  but  it  was  and  rendered  in- 
not  attended  with  much  fvveliing  of  the  tongue  itfelf,  nor  any  fenfible> 
other  fymptom,  except  that  the  point  of  the  tongue  en¬ 
tirely  loft  its  fenfibility,  which  deprived  it  of  the  power  of 
tafte :  whatever  fubftance  the  patient  eat  was  equally  in- 
fipid.  This  alarmed  him  very  much,  and  induced  him  to 
ftate  to  me  the  circumftances  of  his  cafe,  and  requeft  my 
opinion.  I  examined  the  tongue  a  fortnight  after  the  acci¬ 
dent.  It  had  the  natural  appearance,  but  the  tip  was  com¬ 
pletely  infenfible,  and  was  like  a  piece  of  board  in  his  mouth, 
rendering  the  a6l  of  eating  a  very  unpleafant  operation.  I 
faw  him  three  months  afterwards,  and  it  was  ftill  in  nearly  the 
fame  ftate. 

p'rom  this  cafe  it  appears,  that  the  tongue  itfelf  is  not  par¬ 
ticularly  irritable  ;  but  the  nerves  palling  through  its  fubftance 
to  fupply  the  tip,  which  forms  the  organ  of  tafte,  are  very 
readily  deprived  of  their  natural  a&ion  ;  this  probably  arifes 
from  their  being  fofter  in  texture  than  nerves  in  general,  and 
in  that  refpect,  refembling  thofe  belonging  to  the  other  or¬ 


gans  of  fenfe. 

There  was  another  eircumftanc®  in  this  cafe  which  very  without  inflam- 
particularly  ftruck  my  attention,  viz.  that  a  bruize  upon  the  "J™' 

nerves  of  the  tongue,  fufficient  to  deprive  them  of  the  fpalms. 
power  of  communicating  fenfation,  was  productive  of  no  in¬ 
flammation  or  irritation  in  the  nervous  trunk,  fo  as  to  induce 
fpafms,  which  too  commonly  occur  from  injuries  to  the  nerves 
belonging  to  voluntary  mufcles.  I  am  therefore  led  to  be¬ 
lieve,  that  the  nerves  Supplying  an  organ  of  fenfe,  are  not  fo 
liable  to  fuch  effefts  as  thofe  which  belong  to  the  other  parts 

i 

of  the  body. 

The  fmall  degree  of  mifehief  which  was  produced,  and  the  Cafe  of  fungous 
readinefs  with  which  the  nerves  had  their  communication  com- 
pletely  cut  off,  were  to  me  new  fa&s,  and  encouraged  me. 
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which  when  re¬ 
moved  was  fol¬ 
lowed  by  violent 
haemorrhage. 


in  the  following  cafe  of  fungous  excrefcence  from  the  tongue, 
which  bled  fo  profufely  as  at  time.:  to  endanger  the  patient's 
life,  and  never  allowed  him  to  arrive  at  a  date  of  tolerable 
health,  to  attempt  removing  the  part  by  ligature. 

John  Weymouth,  eight  years  of  age,  was  admitted  into 
St.  George’s  hofpital,  on  the  24th  of  December,  1800,  on  ac¬ 
count  of  a  fungous  excrefcence  on  the  right  fide  of  the  anterior 
part  of  the  tongue,  which  extended  nearly  from  the  outer 
edge  to  the  middle  line  at  the  tip.  It  appeared,  from  the  ac¬ 
count  of  his  relations,  that  the  origin  of  this  fungus  exifted  at 
his  birth,  and  had  been  increafing  ever  fince.  He  had  been  a 
year  and  a  half  under  the  care  of  the  late  Mr.  Cruikfliank, 
who  had  removed  the  excrefcence  by  ligature  round  its  bafe ; 
but,  when  the  ligature  dropped  off,  a  violent  haemorrage  took 
place,  and  the  excrefcence  gradually  returned.  Attempts 
were  made  to  defiroy  it  by  caufiip  ;  but  hjejnorrhage  always 
followed  the  (eparation  of  the  Houghs;  fo  that,  alter  ten  trials, 
this  mode  was  found  ineffectual.  It  was  alfo  removed  by  the 
knife,  ten  different  times,  but  always  returned. 


'The  portion  of 
tongue  removed 
by  ligature. 


From  this  hifiory  I  was  led  to  believe,  that  the  only  mode 
of  removing  the  difefae  was  taking  out  the  portion  of  the 
tongue  upon  which  it  grew.  This  was  a  cafe  in  which  I  felt 
myfelf  warranted  in  making  an  attempt  out  of  the  common 
lme  of  praaice,  to  give  the  patient  a  chance  of  recovery; 
and,  from  the  preceding  cafe,  having  found  that  preffure  on 
one  part  of  the  tongue  produced  no  bad  conferences  on  the 
other  parts,  I  was  led  to  remove  the  excrefcence  in  the  fol¬ 
lowing  manner. 

On  the  28th  of  December,  I  made  the  boy  hold  out  his 
tongue,  and  paffed  a  crooked  needle,  armed  with  a  double  li¬ 
gature,  direaiy  through  its  fubftance,  immediately  beyond  the 
excrefcence.  The  needle  was  brought  out  below,  leaving 
the  ligatures  ;  one  of  thefe  was  tied  very  tight  before  the  ex¬ 
crefcence,  the  other  equally  fo  beyond  it,  fo  that  a  fegmenf  of 
the  tongue  was  confined  between  liiefe  two  ligatures,  in  which 
the  circulation  was  completely  flopped.  The  tongue  was 
thin  in  its  fubfiance  ;  and  the  boy  complained  of  little  pain 
during  the  operation.  Thirty  drops  of  laudanum  were  given 
to  him  immediately  after  it,  and  he  was  put  to  bed.  He  fell 
aHeep,  continued  to  dofe  the  greater  part  of  the  dav,  and 
was  fo  eafy  the  next  day  as  to  require  no  particular  attention.' 
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On  the  fifth  day  from  the  operation,  the  portion  of  tongue 
came  away  with  the  ligatures,  leaving  a  doughy  fur  face, 
which  was  thrown  off  on  the  11th  day,  and  was  fucceeded 
by  a  fimilar  dough  ;  this  feparated  on  the  15th  day.  The 
excavation  after  this  gradually  filled  up;  and,  on  the  20th 
day,  it  was  completely  cicatrized,  leaving  only  a  fmall  fiffure 
on  that  fide  of  the  tongue. 

(To  be  concluded  in  our  next.) 


XVI. 

Some  Account  of  the  large  fiery  Meteor  which  appeared  on  die 
'  fixth  of  lajl  Month  (November.) 

Sunday  evening  at  half  pad  eight,  on  the  fixth  of  lafl^ccount  a 
month,  I  was  fuddenly  furprized  with  an  illumination  re- 
fembling  that  of  a  dadi  of  lightning,  but  more  permanent. 

The  windows  of  the  room  in  which  I  was  fitting  face  the 
fouth,  and  wTere  not  clofed  either  by  the  (butters  or  curtains, 
but  only  by  Venetian  blinds ;  through  which  fome  of  the  com¬ 
pany  aderted  that  they  faw  a  large  globe  of  fire  moving  to 
the  wedward.  My  back  was  towards  the  window,  fo  that 
I  faw  only  the  light  which  appeared  conliderably  blue,  and 
feemed  to  lad  two,  or  perhaps  three  feconds.  The  bluenefs 
in  all  probability  was  not  more  than  that  of  day-light,  which, 
when  contraded  with  the  light  of  candles,  has  a  lively  blue 
tinge. 

A  fcientific  friend  of  mine,  who  has  favoured  me  with  a 
(ketch  from  which  the  annexed  drawings  were  taken,  was 
w'alking  up  Princes  Street  Soho,  and  turned  upon  the  ludden 
appearance  of  light,  when  he  faw  the  meteor  paffing  rapidly 
over  St.  Ann’s  church  yard,  having  the  appearance  of  an  ob^ 
long  or  elliptical  folid,  with  a  diort  radiating  eruption  from 
its  preceding  part,  and  numerous  fparks  diverging  from  its 
hinder  part.  He  compares  it  to  the  burning  of  a  combudible 
matter  in  oxlgen,  and  faw  it  burd  into  many  lparks,  which 
indantly  went  out  and  left  extreme  darknefs.  Its  direction 
feemed  to  be  to  the  fouthward  of  a  line  fuppofed  to  crofs 
Princes  Street  at  right  angles,  w’hich  edimate  would  give  a 
courfe  about  W.  S.  W.  This  gentleman  faw  the  great  meteor 
of  Augud  18,  1783,  which  was  then  round,  and  he  thinks 
the  prefent  quite  as  large  as  that. 
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Another  friend  informs  me,  that  he  faw  it  from  a  fiation  in  Account  of  a 
St.  James’s  Park,  near  the  Queen’s  Iloufe,  rifing  above  the  metcor* 
horizon,  in  the  eaft  towards  Weftminfter-abbey,  and  that  it 
palfed  over  St,  James’s  Park,  and  part  of  the  Green  Park, 
where  it  was  loft  behind  a  cloud.  He  thinks  it  remained  in 
light  for  a  much  longer  time  than  two  or  three  feconds,  and 
that  it  did  not  move  in  a  ftraight  line.  The  courfe  by  his 
oblervation  would  be  about  W.  N.  W. 

Another  perfon  who  faw  it  burft,  fpeaks  of  the  portions 
falling  down  like  the  fparks  of  a  rocket. 

That  it  patted  as  moft  large  fiery  meteors  feem  to  do,  in 
the  fuperior  part  of  our  atmofphere  is  probable  from  the 
general  faCts.  A  gentleman  on  Hampftead  Heath,  beheld 
the  country  fuddenly  illuminated,  and  clearly  faw  Harrow 
Steeple,  which  is  eight  miles  diftant  in  a  ftrait  line,  and  it  was 
alfo  feen  from  Dartford  in  Kent,  until  it  became  obfcured  by 
a  cloud  ;  but  I  had  no  further  particulars  refpecting  it. 

Much  difficulty  muft  arife  in  eftimating  either  the  courfe, 
direction,  or  elevation  of  meteors  of  this  kind,  which  appear 
when  totally  unexpected,  and  are  gone  before  the  mind  can 
enter  into  any  courfe  of  reafoning  or  eftimate.  We  are  fully 
occupied  with  the  imprefiive  fenfation  they  produce,  and  have 
fcarcely  any  other  means  of  obtaining  a  conjecture  refpeCting 
portions  and  altitude,  but  by  repeating  our  oblervation*  on 
the  1  pot.  On  this  fubjeCt  the  reader  may  confult  an  excellent 
paper  by  Sir  Charles  Blagden  in  the  LXXIV.  volume  of  the 
Philofophical  TranfaCtions. 

The  lower  Iketch  thews  the  manner  of  explofion  into  fmaller 
pieces. 
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A  Firjl  Memoir  on  coloured  Shadows  *.  By  Cit. 
J.  H.  Hassenfratz. 


Shadows  are  ge 
nerally  but  erro- 
neoufly  counted 
black. 


-We 


Phenomena  of 
Shadows* 


The  blue  Sha¬ 
dow  at  fun-rife 
and  fun-fet,  is 
not  different 
from  the  general 
laws  of  Shadows. 


Variety  ot  co¬ 
loured  Shadows. 


The  fubjedl  is 
to  be  purfued 
beyond  this 
Memoir. 


I£  arc  accullomed  to  confklcr  as  black,  the  fhadotv 
formed  by  an  opaque  body,  which  intercepts  the  light  falling- 
on  a  while  pafteboard,  although  in  reality,  nothing  is  more 
difficult  to  obtain  than  black  fhadows,  becaufe  it  appears,  that 
to  procure  a  black  fhadow,  the  light  mud  abfolutely  be  a 
point,  and  no  fort  of  reflected  light  muft  reach  the  illuminated 
fur  face. 

On  a  furface  illuminated  by  a  light  which  has  magnitude, 
the  fiiadow  is  always  accompanied  by  a  coloured  penumbra. 
Whenever  the  illuminating  body  is  at  a  greater  dilhance  than 
a  metre  from  the  body  enlightened,  and  that  which  intercepts 
the  light,  is  nearly  five  decimetres  from  this  body,  the  pe¬ 
numbra  and  fiiadow  have  diftindl  colours,  which  are  in  a 
great  meafure  dependent  upon  the  nature  of  the  combufiiblc 
body  which  yields  the  light. 

Since  the  period  when  Leonardo  da  Vinci  noticed  the  blue 
fiiadow  which  is  perceived  in  the  morning  at  fun-rife,  and  in 
the  evening  at  fun-fet,  this  fiiadow  has  been  attended  to,  and 
naturalills  have  endeavoured  to  explain  its  production,  as 
forming  a  phenomenon  peculiar  and  diftindt  from  thole  of 
other  fhadows.  Neverthelefs,  this  fiiadow  has  no  particu¬ 
larity  ;  all  the  fhadows  which  are  examined  are  coloured, 
even  thole  produced  by  the  noon-tide  fun  of  a  clear  fummer’s 
day,  which  are  commonly  called  black  Jhadows.  The  co¬ 
loured  fiiadow s  are  produced  by  two  or  more  diftindl  lights 
or  by  the  feparated  parts  of  the  fame  light  which  adt  dif¬ 
ferently. 

Nothing  is  more  diverfified  than  the  colours  of  fhadows;  on 
noticing  them  with  attention,  we  remark  among  them  all 
the  prifmatic  colours:  we  difiinguifh  red,  orange,  yellow, 
green,  blue,  violet  fiiadowrs,  more  or  lei's  mixed  with 
black. 

The  objedt  of  this  firft  Memoir,  is  to  make  known  the 
great  variety  of  coloured  fhadows  which  may  be difiinguifhed 


*  From  Journal  de  L’Ecole  Polytecluiique,  Tom.  IV.  p.  272 
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and  which  we  have  obferved,  and  alfo  the  circum fiances  which 
give  rife  to  them.  Other  memoirs  which  we  purpofe  to  pre¬ 
sent  after  this,  it  the  inftitute  fhall  think  the  fubjeet  worthy 
of  its  attention,  will  contain  the  feries  of  obiervations  we 
have  made  to  afcertain  the  caufes  which  produce  the  coloration 
of  fhadows  in  a  great  number  of  cafes. 

We  fhall  divide  this  Memoir  into  three  parts :  the  firft  will  Divifionof  the  ] 
have  tor  its  objedt  the  colour  of  the  fhadows  produced  by  the 
reunion  of  the  light  of  the  atmofphere,  and  that  of  the  fun, 
or  of  the  light  of  the  atmofphere  and  an  artificial  light,  but  in 
thofe  circumftances  wherein  only  a  tingle  fhadovv  is  percep¬ 
tible  :  the  fecond  will  contain  a  defeription  of  the  coloured 
fhadows  produced  by  the  light  of  the  atmolphere  combined 
with  reflected  lights,  and  fometimes  with  the  direct  light  of 
the  fun:  finally,  the  third  will  elucidate  the  coloured  thadows 
formed  on  a  body  illuminated  by  two  lights,  natural  and  ar¬ 
tificial.  ' 


Part  the  Fitji. 

If,  near  a  while  furface  enlightened  by  the  fun  and  the 
light  of  the  atmofphere,  a  black  body  is  placed  which  inter¬ 
cepts  the  folar  rays,  there  will  be  feen  on  the  plane  a  fhadovv 
which  varies  from  a  greenifh  blue  to  a  violet  black,  con¬ 
necting  through  the  blue  and  the  violet.  The  colour  of  the 
fliadow  depends  on  the  ftate  of  the  atmofphere,  the  latitude 
of  the  place,  the  meridional  and  northern  declination  of  the 
fun,  and  the  time  elapfed  between  its  riiing  and  its  pafiage  to 
the  meridian,  and  from  the  latter  to  its  fetting. 

When  the  fky  is  clear,  the  colour  of  the  lliadow  at  fun-rife, 
at  Paris,  varies  between  blue  with  a  flight  tinge  of  green  to 
violet  blue.  The  firft  days  of  Nivofe,  the  fliadow  isgreenifh- 
blue;  the  firft  days  of  Germinal,  blue;  the  firft  days  ofMef- 
fidor,  indigo  with  a  violet  tinge  ;  (he  firft  days  of  Vende- 
miaire,  the  fhadow  becomes  again  blue  to  return  to  a  greenifh 
blue  the  firft  of  Nivofe. 

If  on  a  clear  day,  when  the  fun  is  on  the  equator,  the  va¬ 
riation  of  the  colour  of  the  fliadow,  if  noticed  from  the  in- 
ftant  of  fun-rife  to  its  pafiage  over  the  meridian,  it  will  be  ob- 
ferved  that  this  colour  is  blue  at  fun-rife  ;  that  at  each  eleva¬ 
tion  of  the  luminary  above  the  horizon,  the  blue  changes; 
that  it  becomes  indigo,  violet  ;  that  in  the  end  it  blackens, 
and  that  when  the  fun  is  on  the  meridian,  the  lliadow  is  of  a 
►lackifh  violet.  . 

Every 


Obfervations  of 
the  nature  of  co¬ 
loured  fhadc»ws. 


as  produced  by 
change  of  feafon. 


as  produced  by 
the  meridional 
height  of  the 
fun. 
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as  produced  by 
difference  of  la¬ 
titude. 


Refult  of  the 
obfervations. 
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as  produced  by  Every  day  from  the  firft  of  Nivofe  to  the  firft  of  Meflidor, 
the  meridian  lun  ,  .  J  J 

at  different  pe-  the  lolar  diadow  offers  different  tints,  at  the  moment  when 
nods  of  the  this  luminary  paffes  the  meridian.  The  firft  days  of  Nivofe, 

yCJr*  the  fhadovv  is  violet,  a  little  black  idi ;  it  rncreafes  in  blacknefs 

daily  to  the  firft  Meflidor ;  at  this  period,  the  fhadow  is  violet- 
black. 

If  the  coloured  fhadow  of  the  rifing  fun  is  obferved  on  a 
clear  day,  at  the  fame  period,  and  in  different  latitudes,  it 
will  be  feen  to  vary  from  violet-blue  to  green,  going  from  the 
equator  to  the  pole. 

The  coloured  fhadow  obferved  at  the  beginning  of  Nivofe, 
at  fun-rife,  from  Medina  to  Skalhot  in  Iceland,  is,  at  Medina, 
light  indigo ;  at  Vienna  and  at  Paris,  blue,  with  a  flight  green 
tinge;  at  London,  Berlin,  Copenhagen,  Edinburgh,  a  more 
diffinfr  green  tinge;  at  Peterfburg,  a  little  more  green; 
finally  at  Drontheim  and  at  Skalholt,  a  greenifh  tint. 

At  the  fame  period,  at  noon,  the  fhadow  varies,  between 
Medina  and  Skalholt,  from  black  flightly  tinged  with  violet  to 
violet. 

The  companion  of  the  colour  of  the  diadow  of  the  fun, 
with  its  lituation  in  the  different  places  where  it  is  obferved, 
naturally  leads  to  this  firft  conclufion,  that  it  is  different  in 
the  ratio  of  the  intenfity  of  its  light,  compared  with  that  of 
the  atmofphere,  in  fact,  the  riling  fun,  041  the  firft  of  Nivofe, 
having  a  feeble  light  in  companion  with  that  of  the  atmof¬ 
phere,  the  fhadow  is  a  greenidi  blue;  as  it  rifes  above  the 
horizon,  the  intenfity  of  its  light  increafes,  and  the  diadow 
becomes  blue,  indigo,  violet :  finally,  when  the  fun  is  on  the 
meridian,  its  light  has  acquired  its  greateft  intenfity,  and  the 
lliadow  blackens,  preferving  neverthelefs  a  violet  tinge. 

Comparing  in  the  fame  manner  the  colour  of  the  fhadow 
obferved  each  clay  of  the  year  at  Paris,  as  well  as  that  ob« 
lerved  in  each  latitude  on  the  fame  day,  it  will  be  feen,  that 
it  changes  from  green  to  violet-black,  according  to  the  inten¬ 
fity  of  the  light  acquired  by  the  fun  ;  and  when  in  winter  the 
fun,  being  but  little  elevated  above  the  horizon,  appears  red, 
from  the  feeble  light  which  penetrates  the  light  mifts  exifting  in 
the  air,  the  folar  diadow  is  gfteen,  foraetimes  a  tine  grafs  green. 

To  fatisfy  ourfclves  whether  the  colour  of  the  diadow  de¬ 
pended  on  the  relation  of  the  light  compared  to  that  of  the  at¬ 
mofphere,  we  placed  the  light  of  a  lamp  near  a  while  furface, 
illuminated  folely  by  th^  light  of  the  atmofphere ;  when  this 

lamp 


Experiments 
with  an  artificial 
light  which  is 
varied. 
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lamp  w afe  five  decimetres  from  the  enlightened  plane,  the 
fliadow  caufed  by  an  opaque  black  body  was  blue.  On  bring¬ 
ing  the  lamp  nearer  the  colour  of  the  fliadow  changed  fuccef- 
fively;  from  blue  it  changed  to  indigo,  from  indigo  to  violet, 
and  the  violet  blackened  gradually.  When  the  lamp  was  very 
clofe,  the  fliadow  was  of  a  violet  black  colour,  exactly  fimilar 
to  that  produced  by  the  light  of  the  fun  on  a  clear  fu miner's  day. 

This  experiment  fucceeds  very  well  on  days  when  the  fun  is 
hid  by  clouds,  all  bodies  are  then  illuminated  by  the  light  of 
the  fky. 

A  fimilar  refult  may  be  obtained  by  the  inverte  method,  with  an  artiH- 
that  is  to  fay,  by  illuminating  the  furface  with  an  artificial  which 

light  of  conflant  intend ty,  and  fucceflively  increafing  the  in- 
tenfity  of  the  light  of  the  fky. 

If  in  a  dull  morning,  before  the  appearance  of  twilight,  a 
white  furface  is  illuminated  by  the  light  of  a  lamp  placed  at 
five  decimetres  diflant  from  the  enlightened  furface,  the 
fliadow  of  an  opaque  black  body  placed  at  a  fmall  diflance 
from  the  furface,  is  black  very  flightly  violaceous.  As  foon 
as  the  twilight  appears,  the  tint  changes,  the  intenfi ty  of  the 
violet  increafes.  As  the  day  brightens,  the  violet  of  the  fhadow 
effaces  the  black  tint ;  at  length  the  fliadow  becomes  violet, 
indigo,  and  is  blue  when  the  light  of  the  day  is  completely 
developed. 

Repeated  experiments  with  a  taper  or  a  candle,  have 
given  the  fame  refult!?. 

It  follows,  from  the  obfervations  detailed,  that  every  General  refult. 
fliadow,  formed  on  a  body  illuminated,  at  the  fame  time,  by 
the  light  of  the  atmofphere  and  the  direct  light  of  the  fun  ;  or 
by  the  light  of  the  fky  and  an  artificial  light,  fuch  as  a  lamp, 
a  taper,  a  candle,  is  coloured  in  all  cafes  wherein  the  light 
of  the  fun,  or  the  artificial  iight  is  intercepted  by  an  opaque 
black  body  ;  and  that  the  colour  of  the  fliadow  varies  from 
green  to  violet  black,  in  the  ratio  of  the  intenfity  of  the  light 
of  the  fun,  or  the  artificial  light,  compared  with  that  of  the 
atmofphere.  But  on  what  depends  the  colour  of  the  at¬ 
mofphere  ?  what  caufes  that  variation  of  colour  in  the  ratio 
of  the  comparative  intenfity  ?  This  is  what  we  fliail  examine 
in  another  Memoir. 

(To  be  concluded  in  our  next.) 
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The  juice  of 
Sr.  John’s  wort 
aft  nis  ..  rt  d 

co!oiur, 

and  alfo  a  yel¬ 
low. 


Red  moil  folu- 
ble. 

Mode  of  dyeing 

with  it. 


Various  tints 
pioduced  by  it. 


Alum  anj  potafh 
form  the  proper 
mordant. 


Stains  paper 
yellow, 

and  dyes  leather. 


Contains  tan¬ 
nin. 


Sulphate  of  iron 
converts  it  into 
a  concrete  relin. 


Objh'vatiom  on  St.  John's  Wort.  By  Cit.  Baunach.* 

St.  JOHN’s  wort,  hypericum  perforatum ,  is  arefinous  plant, 
the  tops  and  flowers  of  which  contain  a  juice  folublein  water, 
alcohol,  and  vinegar.  With  the  former  tw,o  it  gives  a  blood- 
red  colour,  with  the  laft  a  fine  bright  Crimfon.  When  com¬ 
bined  with  [mineral?]  acids  or  metallic  folutions,  it  affords  a 
yellow  colour,  which  proves,  that  it  contains  twro  colouring 
matters,  one,  the  red,  mojre  foluble  than  the  other. 

To  dye  linen,  woollen,  filk,  or  cotton  yellow,  it  is  lufficient 
to  put  them  into  a  bath,  the  water  of  which  is  duly  impreg¬ 
nated  w  ith  the  juice  of  this  plant,  writh  a  certain  quantity  of  a 
mordant.  The  beff  mordant  for  this  colour  is  alum  combined 
with  a  fuitable  portion  of  potafh.  The  ft uff  muft  be  left  in  the 
bath  fome  time;  for  the  durability  of  the  colour,  and  the  ihade 
produced,  depend  chiefly  on  the  time  of  continuance  in  the 
bath,  the  quantity  of  the  mordant,  and  the  degree  of  heat 
employed.  When  but  little  mordant  is  ufed,  the  tint  is  a  bright 
yellow  ;  by  increafing  it  the  colour  is  made  to  incline  to  green  ; 
and  on  addinga  folution  of  tin  fn  nitro-muriatic  acid,  it  aftumes 
rofe,  cherry,  and  crimfon  hues,  all  with  a  fine  luftre.  Acini' 
alone  does  not  anfwer  well,  the  addition  of  potafh  being  eften- 
ti'al.  This  decompofes  the  a'tim,  precipitates  its  earth,  dif- 
folves  a  confiderable  portion  of  it,  and  this  alcaline  fait  with 
an  earthy  bale  becomes  the  true  mordant  in  the  procefs ;  the 
m<^re  becaufe  the  colouring  principle  reftdes  in  a  fubftance  ah 
inoft  purely  reft  nous. 

The  juice  of  St.  John’s  wort,  united  with  the  mordant  here 
mentioned  gives  a  fine  yellow  colour  to  paper;  and  as  it  pro¬ 
duces  the  fame  effeCt  on  leather,  it  may  be  employed  with  ad¬ 
vantage  for  dying  (beep  and  other  white  fkins. 

The  plant  contains  a  confiderable  quantity  of  tannin,  as  I 
have  been  convinced  by  means  of  the  folution  of  glue,  and 
other  experiments  made  for  this  purpofe. 

On  dropping  a  little  folution  of  fu  Ip  hate  of  iron  into  the  juice 
of  St.  John’s  wort,  a  black i fh  brown  precipitate  is  formed, 
which  has  the  property  of  ablorbing  oxygen,  becoming  at 
length  infoluble  in  water,  and  affirming  the  characters  of  a  con¬ 
crete  refin. 


*  From  the  Ann  ales  dc  Chimie. 


Having 
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Having  diddled  a  certain  quantity  of  the  plant  with  water.  Affords  an 
the  product  had  a  powerful  and  agreeable  fmell,  but  I  could  no  eff^ti  a  1* 

not  difcover  the  lead  trace  of  elfential  oil  on  it.  oil. 

The  juice  of  St.  John’s  wort  does  not  didolve  either  in  ex-  The  juice  does 

preffed  or  in  edential  oils,  but  it  unites  very  well  with  refins.  dl<ro,ve  ,n 

For  this  purpole,  the  juice  of  the  plant  muff  be  dried;  which  with  refins. 

may  be  done  very  conveniently  by  expreding  it  into  earthen  ,¥ode  °f  com" 

,  h  r  bining  them, 

plates,  and  placing  thele  in  an  oven  lome  time  after  the  bread 

is  drawn;  it  mud  then  be  powdered,  and  will  readily  combine 

with  turpentine  by  rubbing  them  together  in  a  brafs  mortar 

warmed.  This  refill,  thus  faturated  with  the  juice,  may  be  Oil  of  St.  JoWs 

mixed  with  oils,  either  edential  or  expreded  ;  and  on  combining  worU 

it  with  oil  of  olives,  the  oil  of  St.  John’s  wort  of  the  diops  may 

be  formed,  which,  thus  prepared,  poffedes  evident  virtues. 

If  it  be  incorporated  with  linfeed  oil,  and  a  fmall  portion  of  Makes  a  fine 

oil  of  turpentine  be  added,  a  fine  red  varnidi  is  produced,  *°r 

which  may  be  advantageoudy  employed  for  coating  articles  of 

furniture  made  of  wood. 


Mk.  RICHARD  KNIGHT,  who  is  well  known  to  the 
philofophical  world  for  the  very  complete  Magazine  of  Chemi¬ 
cal  Apparatus  of  all  kinds  he  has  for  feveral  years  pad  eda- 
bliflied  in  Foder-Lane,  has  favoured  me  wdth  a  letter,  in  which 
he  very  fatisfa£loriIy  Oiews  that  the  indrument  in  Plate  X.  -of 
our  lad  number,  was  not  invented  by  Mr.  Accum,  but  by- 
Mr.  W.  H.  Pepys,  about  three  years  ago,  and  has  ever  lince 
been  an  article  on  fale  in  the  catalogue  of  his  warehoufe.  The 
title  to  Mr.  Accum’s  paper  was  written  by  myfelf,  as  almod 
all  the  titles  are;  and  I  was  led  to  call  him  the  inventor  from 
the  tenor  of  his  paper.  Immediately  after  the  publication  of 
Jaft  number,  and  before  I  had  received  any  letter  from  Mr. 
Knight,  Mr.  Accum  obferved  to  me,  that  he  is  not  the  inventor, 
and  that  he  fird  fawr  the  indrument  deferibed  in  a  German 
paper.  At  the  fame  time  therefore  that  I  have  the  pleafure  to 
give  Mr.  Pepys  the  undifputed  right  to  a  contrivance  which, 
in  point  of  utility  and  convenience,  is  of  condderable  value, 
I  do  not  fee  any  moral  error  that  needs  correction. 
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ACCOUNT  OF  NEW  BOOKS. 


Duncan’s  Edin¬ 
burgh  New  Dif- 
penfatory. 


•Accatn’s  lec¬ 
tures  on  che- 
Hiiftry. 


ACCOUNT  OF  NEW  BOOKS. 

The  Edinburgh  New  Difpenfatory  ;  containing,  I.  The  Elements 
of  Pharmaceutical  ChcmiJiry:  II.  The  Materia  Aledica;  or, 
the  Natural,  Pharmaceutical  and  Medical  Ilijlory  of  the  differ¬ 
ent  Subfiances  employed  in  Medicine:  III.  The  Pharmaceutical 
Prepa rations  and  Compofit  ions ;  i ncl uding  complete  a ndaccura tc 
Tranflatioys  of  the  &vo.  Edition  of  the  London  Pharmacopoeia, 
publijhed  in  1791  ;  Dublin  Pharmacopoeia,  publifhcd  in  1794; 
and  of  the  New  Edition  of  the  Edinburgh  Pharmacopoeia,  pub¬ 
lijhed  in  1803.  1 ilujl rated  and  explained  in  the  Language,  and 

according  to  the  Principles  of  Modern  Chemijlry,  With  many 
new  and  ufeful  Tables ,  and  Jevcral  Copper-plates ,  explaining  the 
siew  Syjlem  of  Chemical  ClitiraSters,  and  reprefenting  the  mofl 
ujiful  Pharmaceutical  Apparatus.  ^j/AndrewDunc  an  ,Jun, 
M.  D.  Fellow  of  the  Royal  College  of  Pkyficians,  and  Royal  So¬ 
ciety  of  Edinburgh,  and  Affociate  of  the  Linnaan  Society  of  Lon¬ 
don.  8ro.  720  Pages,  and  6  Plates .  Edinburgh,  1803. 

The  copious  title  page  of  this  work  informs  the  reader  what 
he  has  to  expert  in  this  new  edition  of  a  hock  book,  the  ex¬ 
cellent  foundation  of  which  was  laid  by  Dr.  Lewis  in  17.53. 
The  trantlation  of  the  Dublin  Pharmacopoeia  muh  be  an  ac¬ 
ceptable  addition,  and  the  introductory  Epitome  of  Modern 
Chemihry,  a  knowledge  of  which  is  indifpenfable  to  tliofe 
who  would  underhand  Pharmacy  as  a  fcience,  or  practife  it 
with  advantage  as  an  art ;  was  loudly  called  for  by  the  many 
improvements  made  of  late  years  in  this  branch  of  fcience. 

It  would  take  up  too  much  room  to  give  the  titles  of  the 
feveral  new  tables,  which  are  all  ufeful:  and  Dr.  D.  appears 
to  have  availed  himfelf  of  every  thing  in  the  field  of  modern 
difeovery,  or  in  the  beh  foreign  Pharmacopoeias,  that  was  con¬ 
fident  with  the  plan  of  the  work. 


Mr.  ACCUM,  who  has  refigned  his  gratuitous  fervice  as 
Aflihant  Chemical  Operator  in  the  Royal  Inhibition,  is  about 
to  enter  on  a  Courfe  of  Le&ures  on  Practical  Cheraihry,  and 
its  Application  to  Agriculture,  Arts,  and  Manufactures.  They 
will  comprehend  dihinCt  Series  of  Lectures  on  Popular  Che- 
miftry,  Operative  Cheraihry,  Mineralogical  Chemihry,  Agri¬ 
cultural  Chemihrv,  and  Galvanilm. 
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AcCUM,  Mr.  on  the  combinations  of 
fulphur  and  phofphorus,  I— Analyfis 
of  the  Egyptian  heiiotropium,  65 — 
Defcription  of  an  apparatus  for  drying 
chemical  produdts  and  for  congelation, 
212— Letter  refpedting  A  uguftine  earth, 
214 — Defcription  of  an  improved  por¬ 
table  univerfal  furnace,  273 

Acetite  of  lead,  remarks  on,  223 — Two 
fpecies  of,  ib. 

Acid,  benzoic,  found  in  ambergris,  182 

-  - ,  gallic,  cannot  be  obtained  pure  from 

bark,  34 

— —  ,  nitrous,  decompofition  of,  by  phof- 
phuret  of  fulphur,  5 

— ,  phofphoiic,  is  cryftallizable  by  long 
keeping,  131 

—  -,  pruflic,  new  procefs  for  obtaining 

it  pure,  134 

— — ,  fulphuretted-muriatlc,  produdbion 
of,  104 — Properties  of  it,  ib. — Che¬ 
mical  examination  of,  105 — Compofi- 
tion  of,  107 — Remarks  on,  108 
■  ■,  fulphuric,  component  parts  of,  93 
—Seems  to  be  produced  whenever  ful~ 
phur  is  acidified  or  fublimed,  97,  98 

— ,  fulphurous,  properties  of,  93 — 
Contains  fulphuric  acid,  94 — Analyfis 
of,  95 — Is  probably  a  compound  of  ful¬ 
phuric  acid  and  fulphur,  97 
Vot.  VI. 


Adams,  235 

Adipocite  obtained  from  ambergris,  186 
Aeroflratic  machines,  advantages  to  be 
derived  from  the  ufe  of,  194 — Experi¬ 
ments  with,  19  5 — Apparatus  for  making 
terreftrial  obfervations  from, 196— Con¬ 
ditions  neceffary  to  obtain  corredt  re- 
fults,  199 — Valuable  properties  of,  ib* 
Auguftine  earth,  queries  refpedbing,  139 
— Method  of  extracting,  214 — Cha« 
radters  of,  215 
Aikin,  130 

Air  is  decompofed  by  phofphuret  of  ful- 
phur,  4 — Its  moiilure  does  not  impede 
telefcopic  vifion,  10 — Dry,  is  unfa-., 
vourable  to  ftellar  obfervations,  13 
—  -pump,  letter  from  Dr.  Prince  re- 
fpedting  his,  235— Improvements  in, 
236 — Is  the  fimpleft  form  now  ufed, 
238 

Alloys,  experiments  on  the  comparative 
wear  of  feveral,  145 — Compound,  are 
real  chemical  combinations,  160 
Ambergris,  a  produdt  of  impaired  digef- 
tion,  179 — Natural  hiftory  of,  ib. — Ex¬ 
ternal  qualities  of,  180 — Formerly  clafi. 
fed  among  bitumens,  ib. — Geoftroy’a 
analyfis  of,  ib. — Many  varieties  in 
commerce,  18 1 — Fabrication  by  art, 
ib.— New  refearches  into  the  nature  of, 
ib.— Phyfical  properties  of,  ib.— Che¬ 
mical  properties  of,  182— Alcohol  is 
b  the 
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the  only  re-agent  to  be  depended  on, 
184 — Examination  of  the  produCts  ob¬ 
tained  from,  185 — Recapitulation,  186 
— Conftituent  parts  of,  187 
Apparatus  for  drying  precipitates  and  for 
congelation,  212 

—  -  ■■■  Eudiometric,  contrived  and  ufed 

by  Dr.  Hope,  210 

-  . .  for  meafurir.g  the  aliquot  parts 

of  an  inch,  247 

• - for  meafuringthe  force  and  re¬ 

gulating  the  emiflion  of  fteam,  249 

— — - for  raifing  water  by  atmofpheric 

preffure,  217 

Aqueous  humour  of  the  eye,  chemical  ex¬ 
amination  of,  22 

Arachis  hypogaea  cultivated  for  economi¬ 
cal  purpofes,  224 

Arfeniated  hidrogen  gas,  chemical  anafyfis 
and  properties  of,  200 
Aurora  Borealis  docs  not  affeCt  tclefcopic 
vifion,  13 
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Barks,  aftringent,  chemical  examination 
of,  31 — Properties  of  the  refidual  por¬ 
tions  of,  36 

Barytes  not  to  be  depended  on  in  the  ana- 
lyfis  of  fulphites,  94 
Baume,  131 

Baunach’s  obfervations  of  St.  John’s  wort, 
286 

Bawens,  253 
Bayen,  18 1 
Bergman,  74 

Beril,  Saxon,  component  parts  of,  215 
Bertnollet  on  a  method  of  giving  the  ap¬ 
pearance  of  cotton  to  hemp  or  flax, 
252 

Bertholon,  188 
Bertrandi,  22 
Betancourt,  260,  267 
Biggin,  34 


Biot,  135 

Bifmuth,  difference  between  hot  and  cold 
folutions  of,  63 

Black,  Dr.  his  theory  of  heat,  25 — His 
portable  furnace,  273 
Blagden,  Sir  Charles,  281 
Body  and  mind,  philofophical  opinions  re- 
fpeCting,  16  1 

Bones,  foflil,  found  in  America,  247 
Bonnet,  173 

Boftock,  Dr.  on  the  efflorefcences  found 
on  walls,  109 
Bournon,  Count  de,  187 
Brandy,  method  of  giving  its  flavour  to 
malt  fpirits,  J40 
BrifTon,  158 
Buckholtz,  63 
Bucknall,  124 
Buffon,  216 

Buildings,  their  vicinity  impedes  telefco- 
pic  vifion,  14 

C. 

Calamines,  opinions  of  authors  refpeCting , 
74 — Analyfis  of  that  of  Bleyberg,  ib« 
—External  characters,  lb. — Component 
parts  of,  76. — Analyfis  of  the  Somer- 
fetlhire,  ib. — External  characters,  77. 
Component  parts  of,  ib. — Analyfis  sf 
the  Derbylhire,  ib. — External  charac¬ 
ters  of,  ib. — Component  parts  of,  78. 

• — Analyfis  of  the  eleCtric,  of  Regba- 
nia,  ib. — Component  parts  of,  79- 
General  obfervations,  80— Chemical 
theory  of  the  compofition  of,  82 — Has 
not  been  yet  difeovered  as  an  uncom- 
bihed  calx  of  zinc,  85 
Calorimeter,  its  ufe  as  an  inftrument  de¬ 
fective,  29 
Camelford,  Lord,  2 

Candles,  on  the  light  emitted  by  different 
fizes  of,  90 — Rules  for  computing  the 
proportion  of,  91 
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Carbonate  of  magnefia,  native,  examina¬ 
tion  of,  240 — Difference  between  It 
and  the  artificial,  241 

■ - — —  of  foda  found  efflorefcent  on 

walls,  hi — Method  of  obtaining  pure, 

*93 

Cardan’s  padlock,  45 
Carlifie,  Mr.  on  a  method  of  doling 
wide-mouthed  veffels,  68 
Caff  iron,  eft'eCts  produced  on  it  by  long 
immerfion  in  the  fea,  70 
CataraCt  of  the  eye,  conjectures  relative 
to  the  caufe  of,  25 

Catechu,  the  moft  powerful  of  all  the  tan- 
ning  materials,  40 — Comparative  value 
of,  41 

Cement  for  extreme  branch  grafting, 
128 

Charcoal  cannot  be  abfolutely  feparated 
from  phofphorus,  133 
Cherievix,  on  the  chemical  nature  of  the 
humours  of  the  eye,  21,  93,  203 
Chimnies,  defcription  of  a  machine  for 
cleanfing,  255 
Chrouet,  2 2. 

Cinchona,  on  the  febrifuge  principle  of, 
136 — Oblervations  on  the  varieties 
found  in  the  Ihops,  137 — Comparifon 
between  its  medicinal  virtues  and  thofe 
of  gelatine,  138 — Does  not  contain  ge¬ 
latine,  225 — 'Experiments  and  obferva- 
tions  on,  226 — Contains  a  new  prin¬ 
ciple  analogous  to  gelatine,  228 
Cinchonin,  the  new  principle  of  cinchona, 
experiments  to  prove  the  exiftence  of, 
226 — Comparifon  of  its  properties  with 
thofe  of  gelatine,  228 
Clays,  Cit.  252 

Clouds,  eft'eds  produced  by  them  on  te- 
lelcopic  vifion,  15 

Coin,  obfervations  on  its  lofs  of  weight  by 
wear,  147 — Difadvantage  of  foftnefs  in, 
148 — Lofes  but  little  in  oi dinary  circu¬ 
lation,  150 — Comparifon  of  the  value 
at  different  alloys  for,  152 — Erroneous 
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Cold,  the  focal  length  of  mirrors  is  alter¬ 
ed  by,  16 — Experimental  proofs  of  this 
efteCt,  18 

Colours  obtained  from  St.  John's  wort, 
286 

Congelation,  apparatus  for  promoting,  213 
Conte,  142 
Corner,  72 

/ 

Crawford,  Dr.  26 

Crocodile,  effects  produced  on  atmofphe- 
ric  air  by  the  refpiration  of,  246 
Crofthwaite,  118 

Cryftailine  humour  of  the  eye,  chemical 
examination  of,  23 — Is  very  fubjeCt  to 
diforders,  25 

Curaudau  on  the  imperfections  of  evapo¬ 
rating  furnaces,  with  a  new  method  of 
conitruCting,  114 
Cuthbertfon,  245 
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eflay  on  vapour,  n8 — On  mixed  gafes  j 
on  the  force  of  fleam  j  on  evaporation, 
and  on  the  expanlion  of  gafes  by  heat, 
257 

Davy,  Profefior,  on;  he  conftituent  parts 
of  aftringent  vegetables,  and  their  ope¬ 
ration  in  tanning,  31 
De  Dominis,  56 

Delufions,  audible,  occafioned  by  debility 
of  the  organs  of  hearing,  231 
Derangements  of  the  animal  fyftem,  dif- 
quifitions  on,  229 
Defcartes,  56 
Divacus,  73 

Donkin’s  table  of  the  radii  of  wheels,  86 
Dree,  Marquis  dc,  188 
Dry-rot,  method  of  fecuring  timbers  in¬ 
jured  by,  120 
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Edwards,  Mr.  an  erroneous  afiertion  of 
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obfervations  on,  109 — Enquiries  into 
the  origin  of,  112 
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galvanic  pile,  experiments  on  its  nature 
and  effeCts,  222 
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Evaporation  of  liquids,  experimental  elfays 
on,' 257 

Excrements  of  mammiferous  animals,  are 
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ftoring  decayed  ttees,  124 — General 
preparation  and  management,  126  — 
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Fruit-trees,  new  method  of  reftoring  de¬ 
cayed,  124 
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H5 

Hauy,  74 

Hazinefs,  eft'e&s  produced  by  it  on  tele- 
fcopic  vifion,  15 

Heat,  the  focal  length  of  mirrors  altered 
by,  16— Experimental  proofs  of  this 
effect,  1 3— Theories  of,  26 — The 
thermometrical  degrees  of,  arc  to  be 
taken  according  to  the  capacity  of  the 
body,  27 — Applied  during  a  change  of 
capacity  does  not  alter  the  temperature, 
ib.— The  experiments  to  afeertain  the 
natural  zero  erroneous,  z8 — Method  of 

after- 


INDEX, 


afcertainirg  the  capacity  of  bodies  for, 
29 — Specific,  is  proportional  to  capa¬ 
city  for,  30— Theory  of  its  action  on 
fulphite  of  potafh*  96 — Extraordinary 
infenfibility  to,  139 
Hebdcn,  255 

Heliotropium,  Egyptian,  phyfical  proper¬ 
ties  of,  65 — Analyfis  of,  66— Compo¬ 
nent  parts  of,  68 

Hemp,  method  of  giving  the  appearance 
of  cotton  to,  253 

Herfchell,  Dr.  on  the  tranlit  of  Mercury 
over  the  Sun’s  diflc,  and  on  the  defec¬ 
tive  aCtion  of  mirrors,  8 
Hidrogen,  poflibility  of  its  combination 
with  metallic  fubftances,  204 
Hoar-frofl:  does  not  impede  telefcopic  vi¬ 
sion,  13 

Home’s,  Mr.  obfervations  on  the  ftru*. 

ture  of  the  tongue,  276 
Hope’s,  Dr.  eudiometric  apparatus,  61, 
210 

Horizon,  its  vifible  dip  is  influenced  by 
the  Hate  of  the  atmofphere,  51 — Caufe 
of  the  errors  in  nautical  obfervations  on 
the,  52 — Remedy,  ib. — Method  of 
correcting  the  errors  of  the  glalfes,  53 
Hornblower,  Mr.  on  meafuring  parts  of 
an  inch,  247 — On  the  eye-ftop  of  re¬ 
flecting  telefcopes,  ib. 

Howard,  Mr.  1S7 — Apparatus  for  raifing 
water  by  atmolpheric  prefi'ure,  216 
Huddart,  57 
Hufeland,  164 

Humours  of  the  eye,  experiments  on  the 
chemical  nature  of,  22 
Hutton,  260 
Huygens,  56 
Hydrate  of  zinc,  Sr 

I. 

Ice,  phenomena  of  its  abforpuon  of  heat 
during  HquciaCtion,  26 


Imagination,  the  difeafes  of,  require  in- 
veftigation,  163 

Infenfibility  to  heat  and  chemical  agents 
faid  to  be  poflefled  by  a  Spaniard, 
139 

Iron,  prefervation  of,  from  ruft,  142 

- ,  caft,  effeCts  of  long  immerfion  in 

the  fea  on,  70 

- ,  native,  its  origin  analogous  with 

that  of  meteoric  ftones,  188 
Irvine,  Dr.  his  method  of  afeertaining  the 
capacities  of  bodies  for  caloric,  29 — In¬ 
tended  publication  of  his  works,  31 

- ,  Mr.  his  letter  in  vindication  of 

his  father’s  theory  of  heat,  25 
lars,  on  the  method  of  clofing  wide¬ 
mouthed,  69 

Jehangire,  emperor,  his  narrative  of  a 
metallic  ftone  that  fell  in  India,  189 
Juch,  132 

K. 

Kant’s  tranfcendental  idealifm,  foundation 
of,  177 

Kino,  is  not  a  gum,  232 — Natural  hif- 
tory  of,  ib. — Medicinal  ufes  of,  ib.— 
Chemical  examination  of,  ib. — Is  a 
fpccies  of  tannin,  234 — Reference  to 
Dr.  Duncan’s  account  of,  ib. 
Kiikpatrick,  Col.  188 

I 

Kirwan,  Mr.  a6 — A  miftake  In  his  eflay 
on  vapour  rectified,  11S 
Klaproth's  analyfis  of  natrolite,  19 1 
Krueger,  173 

L. 

Lac  fulphuris,  compofition  of,  102 
La  Grange’s  analyfis  of  ambergris,  179 
Lampadius,  62 

Language  of  the  South  Americans,  copi- 
oufnefs  of,  246 


La 


INDEX. 


La  Place’s  memoir  on  the  ticks,  239 
Lavoifier,  29,  93 

Laws,  general,  their  effablilhment  of  high 
value  to  fcience,  257 
Lead,  acetite  of,  remarks  on,  223 — Two 
fpecies  of,  ib. 

Le  Cat,  21 

Light,  on  the  quantity  of,  emitted  by 
candles  of  different  fizes,  'tjc — Rules 
for  computing,  91 

Lights,  northern,  do  not  feem  to  impede 
telefcopic  vifion,  13 
Lime,  probably  hurtful  in  tanning,  41 
Litharge  is  folable  in  acetous  acid,  130 
Lomet  on  the  employment  of  aeroftatic 
•machines,  194 
Ludlam,  53 

Lute  for  chemical  operations,  preparation 

of,  140 

M. 

Machine  fdr  cleanfing  chimnies,  255 
Magneiia,  examination  of  a  native  carbo¬ 
nate  of,  240 — Difference  between  it 
and  artificial,  241 

Magnifiers,  high,  are  not  calculated  for 
folar  obfervations,  8 — 'Cannot  be  ufed 
while  the  temperature  of  the  mirror  is 
fufceptible  of  alteration,  20 
Malt  fpirits,  method  of  giving  the  flavour 
of  brandy  to,  140 

Manufcripts,  Indian,  of  the  fifteenth  cen¬ 
tury,  245 
MargrafF,  1 
Maton,  37 

Mechanifm  for  equalizihg  the  motion  of  a 
fleam  engine,  218 
Mendeljohn,  173 

Menftrua,  thofe  made  ufe  of  in  tanning 
probably  injurious,  41 
Merat  Guillot,  33 

Mercury,  obfervations  on  its  tranfit  over 
the  Sun’s  difk,  8 — Has  no  apparent  at- 
mofphere,  9 — Is  truly  fpherical,  ib. 


Metals  are  combuftible  in  non  refpirable 
gafes,  by  galvanilm,  62 — May  be  com¬ 
bined  with  hidrogen,  204 
Meteor,  account  of  an  extraordinary  one 
feen  in  France,  135 — Account  of  the 
fiery  one  of  November  laft,  279 
Meteoric  ffones,  fall  of,  135 — Experi¬ 
ments  and  obfervations  on,  187 
Mind  and  body,  philofophical  opinions  re- 
fpecting,  161 

Mirrors,  on  the  caufes  which  prevent  their 
fhewing  objects  diftinCtly,  to — 'Their 
focal  length  affeCted  by  changes  of  tem¬ 
perature,  16 — 'Experiments  to  afcertain 
this  faCt,  18 — The  figure  of  the  re¬ 
flecting  furface  is  injured"  during  this 
change,  20 — A  remedy  fuggefted, 
21 

Moifture  of  the  air  does  not  impede  tek- 
fcopic  vifion,  10 
Molar,  253 

Monge’s  theory  of  horizontal  refraCiion 
objedted  to,  47,  51 

Mont  Perdu,  journey  to  the  fummit  of, 
250 

Moritz,  173 
Mofcr,  ib. 

Mountains  of  South  America,  curious 
particulars  refpeCting,  242 
Muriate  of  potafh,  production  of,  99 
Muffin  Pufchkin,  132 
Myrobalans,  chemical  examination  of, 
37 

f 

N. 

Nairne,  235 
Native  iron,  188 

Natrolite,  natural  hiffory  of,  191— Phy- 
fical  properties  of.  ib. — Analyfis  of, 
ib. — Component  parts  of,  193 — The 
name  derived  from  the  foda  it  contains, 
194 

Newton,  56 

Nicolai 


INDEX. 


Nicolai  on  the  fpe&res  produced  by  dif- 
eafe,  161 — Difquifitions  on  his  account, 
229 

Nitrate  of  filver,  a  good  teft  for  arfeni- 
attd  hidrogen,  208 

O. 

Ofbnt,  advantageous  method  of  conftrutt- 
ing,  220 

Ocular  fpedra,  nature  and  caufes  of, 
219 

Oil,  from  the  arachis  hypogcea,  or  ground 
nut,  224 

. -  —  of  rofes,  cryftallization  of,  134 
Orchards,  obfervations  on  the  ufelefs  trees 
in,  124 
Orfted,  221 

Oxide  of  fulphur,  inquiries  into  the  na¬ 
ture  of,  102 

- - of  titanium,  redu£lion  of,  62 

- - ,  white,  of  phofphorus,  properties  of, 

*33 

P. 

Padlock  of  fecurity,  43 — Method  of  ap¬ 
plying  as  a  defence  to  the  key -hole  of  a 
door,  44 

Paramos  of  South  America  are  piercing 
cold,  and  deftitute  of  vegetation,  242 
Parhelia,  theory  of,  56 
-£ayffe  on  the  preparation  of  a  lute  for 
chemical  operations,  140 
Pearl-afh,  probably  hurtful  in  tanning, 

Pelletier,  1,  79,  130 
Pcpys,  Mr.  the  inventor  of  the  apparatus 
for  drying  precipitates,  287 
Phantoms  produced  by  difeafe,  1 61 
Phofphate  of  foda,  new  method  of  pre¬ 
paring,  63 

Phosphoric  acid,  cryftallization  of,  13 1 


Phofphorus,  experiments  and  obfervatten* 
on  its  combination  with  fulphur,  1 — 
Danger  of  expofing  the  compound  tr» 
heat,  2 — Phenomena  produced  by  the 
diftillation  of  the  mixture,  3 — CannoE 
be  obtained  pure,  133 — Converfton  in¬ 
to  white  oxide,  ib. 

— - - ,  liquid,  produced  by  diflolv^ 

ing  phofphurct  of  fuiphur  in  oil,  5 — • 
Luminous  properties  of,  6 

Phofphuret  of  fulphur  decompofes  water 
and  atmofpheric  air,  4 — May  be  em¬ 
ployed  as  an  eudiometer,  ib. — Decom- 
pol'es  nitric  acid,  5 — Is  foluble  in  fat 
oils,  ib. — In  ether  and  volatile  oils,  and 
fparingly  in  alcohol,  6 — Accenfion  by 
oxigenized  muriatic  acid  gas,  ib. — When 
ir. flamed  i±  burns  in  nitrous  gas  and  ni¬ 
trous  oxide,  7 — Combuftion  in  a  va- 
cuum,  ib. — No  change  of  temperature 
produced  by  its  formation,  ib.— -More 
poifonous  than  phofphorus,  ib. 

Pinel,  140 

Poole,  37 

Preponderance,  apparatus  for  illuftrating 
the  do&rine  of,  59 

Prince,  Dr.  letter  from,  refpe&ing  his 
air-pump,  235 

Products  of  chemical  analyfis,  apparatus 
for  drying,  212 

Prouft,  36,  132,  201 

Pruftic  acid,  method  of  obtaining  it  pure, 

134  .  % 

Pfycological  remarks  on  the  fpe&res  pro¬ 
duced  by  difeafe,  161 

Purification  of  phofphorus,  impoftibility 
of,  132 

Purkis,  41 

Pyrometer  of  platina,  89 

Quadrant,  refle£li*g,  improvement  on7 
219 

Quadrupeds,  new,  14 1 


Ramond's 
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R. 

Ramond’s  journey  to  the  fummlt  of  Mont 
Perdu,  250 

Refradfion,  horizontal,  obfervations  on 
the  quantity  of,  46 — Is  not  the  fame  as 
refledtion,  48 — Attributed  to  variations 
in  the  temperature,  49—— Table  of  ob¬ 
fervations,  51 

Regnier’s  padlock  of  fecurity,  43 — Re¬ 
marks  and  annotations  on,  45 
Refin  from  ambergris,  properties  of,  186 
Reverie,  a  ftate  favourable  to  the  pro¬ 
duction  of  fpedlres,  229— Inftances, 
230 

Richter,  135 

Ritter’s  experiments  on  galvanic  pheno¬ 
mena,  221 
Roi,  Col.  270 
Rothe,  73 
Rutter,  109 

S. 

Sabres  made  of  native  iron,  190 
Schaub,  134 

Scheele  difeovered  arfeniated  hidrogen  gas, 
200 

Sciences,  antiquity  of,  in  South  America, 

246 

Screw,  meafuring,  247 
Seguin  on  the  febrifuge  principle  of  cin¬ 
chona,  136 — Abftradt  of  his  enquiries 
concerning  fermentation,  221 
Sextant,  its  ufe  in  aeroftatic  obfervations 
liable  to  error,  196 — Additional  appa¬ 
ratus  to  remedy  the  defeCt,  197— Suc- 
cefsfui  refults,  198 

Shadows,  coloured,  memoir  on,  282— 
Phenomena  of,  io.— -Obfervations  on 
their  nature  as  produced  by  various 
caufts,  283— General  icfult,  285 
Smithfon’s,  Mr.  analyfis  of  fome  cala¬ 
mines,  74 
Vol.  VI. 


Soda,  carbonate  of,  found  efflorefeent  on 
walls,  hi— Method  of  obtaining  pure, 
193 

South  America,  curious  particulars  re- 
fpedling,  242 

Spaniard,  faid  to  be  infenfible  to  the  ac¬ 
tion  of  heat  or  powerful  acids,  139 

Specific  gravity  of  gold  lingulariy  affedtei 
by  alloy,  157 — Various  circumftances 
which  affedt,  158 — Caufes  of  the  va¬ 
riation  enumerated,  159 — Table  of, 
160 

Spedtres,  memoir  on  thofe  produced  by 
difeafe,  j6i — Attempt  to  explain  them 
by  natural  caufes,  229 

Speculum  of  a  refiedting  tfleicope  is  af- 
fedfed  by  change  of  temperature,  16 

Spinoza,  172 

Square,  reticulated,  method  of  conftruc- 
ting,  247 

Stars,  caufes  which  affedt  their  apparent 
magnitude,  14,  15 

Steam,  its  force  the  fame  from  all  liquids 
under  the  fame  conditions,  258,  267, 
271 — Is  capable  of  becoming  liquid,  2^9 
■ — Its  mechanical  adtion  different  from 
that  of  gales,  ib. — Method  of  meafuring 
the  force  of,  260— Examination  of  the 
progreffion  of  its  force,  262— Table  of 
its  force  at  every  degree  of  temperature, 
264— General  law  of  its  expanfion  in 
air,  271 — Has  no  chemical  affinity  with 
gafes,  273 

- -  engine,  method  of  equalizing  the 

motion  of,  218 

- -  valve,  felf  adting  and  regulating  , 

249 

Steinacher,  on  pharmaceutical  preparations, 
130 

Stones,  meteoric,  135 — Their  exiftcncc 
fully  eftablifhed,  187 — Hiftory  of  three 
new  fpecitnens,  188 

St.  Amand,  188 

St.John’s  wort,  chemical  examinat'^n  of, 
28$ 
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Sulphate  of  rmgncfia  found  cfflorcfccnt  on 
walls,  109 

-  -  of  potafh,  compofition  of,  100 

■ - of  loda,  prepared  from  gypfum, 

64 — Found  efflorefeent  on  walls  in  two 
Hares,  no 

- of  zinc,  component  parts  of,  80 

Su’phites,  analyfis  of,  94— 'Experiments 
on  the  action  of  acids  Avith,  98 
* -  of  lead,  component  parts  of, 

94 

-  - of  pota/h,  component  parts  of,  95 

— Changes  pioduced  on,  by  heat,  ib. 

Sulphur,  experiments  and  obfervations  on 
its  combination  with  phofphorus,  1 — 
Danger  of  t  xpofing  the  compound  to 
heat,  2 — Phenomena  of  the  diftillation 
of,  3 — May  be  combined  with  three 
dofes  of  oxigen,  92 — External  charac¬ 
ters  of,  ioj — Oxigenaiion  by  compound 
agents,  103 

Sulphuretted  muriatic  acid,  production  of, 
104 — Properties  of,  ib. — Chemical  ex¬ 
amination  of,  105 — Compofition  of, 
107 — Remarks  on,  108 
Sulphuric  acid,  component  parts  of,  93 — 
Seems  to  be  formed  whenever  fulphur 
is  acidified  or  fubiimed,  97,  98 
Sulphurous  acid,  properties  of,  93 — Con¬ 
tains  fuiphuric  acid,  94 — Anaiyfis  of, 
95 — Is  probably  a  compound  of  fuiphu¬ 
ric  acid  and  fulphur,  97 
Sumach,  chemical  examination  of,  36 
Super-fulphate  of  pota/h,  production  of, 
99 — Component  parts  of,  101 
Swedenborg’s  vifions  philofophically  ac¬ 
counted  for,  17 1 
Svvediaur,  179 

Syphon,  im;rovement  in,  218 
Syftcm,  animal,  dilquifitions  on  the  de¬ 
rangement  of,  '229 

T. 

‘iunnir,  method  ot  obtaining  it  pure,  33 
— Is  molt  abundant  in  the  interior  white 


bark,  35 — .Relative  quantities  in  diffe¬ 
rent  barks,  ib. — Various  fubfiances  in 
which  it  exifU,  37 — Its  fpecific  agency 
always  the  fame,  38 — Affinities  and 
habitudes  of,  ib.-r-Mutual  aCtion  with 
extractive  matter,  40 
Tanning  of  fkins,  experiments  on,  33 — * 
Difference  between  the  flow  and  quick 
proceffes,  33,  40 — Extractive  matter  is 
abforbed  during  the  operation,  39 — Its 
perfection  not  to  be  judged  of  by  the 
increafc  of  weight,  40 — Vegetables 
which  are  of  molt  value  in,  ib. 

Teas,  chemical  examination  of,  37 
Tclefcopes,  reflecting,  caufcs  of  the  dif- 
appointments  in  the  ufe  of,  10 
Temperature  of  bodies,  muff  be  eftlmated 
accordingto  their  capacities  for  caloric, 27 
Tennhart,  172 

Thenard,  93 — Remarks  on  the  acetite  of 
lead,  223 

Thompfon,  Dr.  on  the  compounds  of  ful¬ 
phur  and  oxigen,  92 

Thought,  fpcculations  on  its  nature  delu- 
five,  162 

Tides,  memoir  on  the,  239 
Timbers  of  houfe*,  method  of  fccuring 
decayed,  120 

Titanium,  reduction  of  its  oxide,  62- 
Properties  of,  63 

Tongue,  obfervations  on  the  ffruCture  of, 
276 — Cafes  in  which  a  portion  was  fe- 
parated  without  afteCting  the  nervous 
fyftem,  277 

Trees,  decayed,  method  of  reftoring,  124 
• — Teltimonials  of  its  fucccfs,  128 
Tremlcr,  71 

Tromfdorff,  62. — Chemical  analyfis  of  ar* 
feniated  hidrogen  gas,  200 
Tungften,  is  not  acidifiable,  134 — Me¬ 
thod  of  obtaining,  135 

U. 

Unguentum  nutritum,  on  the  compofition 
ot,  130 


Van 
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v. 

Van  Marum,  7 

Vapour,  ft  ate  of,  in  the  atmofphere,  it8 
. — Experiments  on  that  produced  from 
ether,  266 — From  fpirit  of  wine,  269 
. — From  liquid  ammonia  ;  from  muriate 
of  lime;  and  from  mercury  and  fulphu- 
ric  acid,  270 — See  ulfo  Steam 

Varnifh,  a  fine  red,  287 

Vauquelin,  94,  101 — Experiments  on 

gum  kino,  232 

Vavafleur,  Le,  70 

Vegetables,  aftringent,  experiments  on, 
31 — Properties  which  render  them  va¬ 
luable  in  tanning,  40 

Venturi,  59 

VeflTels,  method  of  {topping  wide-mouthed, 
68,  216 

Vifion,  telefcopic,  caufes  which  affedd  it, 
10 — Can  only  be  diibindd  in  moift  air 
and  uniform  temperatures,  j6 

Vitreous  humour  of  the  eye,  chemical 
examination  of,  23 

Volcanos,  curious  particulars  refpedting 
thofe  of  South  America,  242 

Von  Hombolt,  on  the  natural  hiftory  of 
South  America,  and  the  language  and 
fcience  of  the  natives,  242 

W. 

Walker,  Mr.  on  the  proportion  of  light 
from  candles  of  different  dimenfions, 
90 — Improvement  in  his  retledding 
quadrant,  219 

Walls,  experiments  and  obfervations  on 
the  effiorefcences  on,  109' — Enquiries 
into  the  origin  of,  112 

end  of  the 


l  Water,  decompolition  of,  by  phofphuret 
of  fulphur,  4 — Its  Ipecific  caloric  is 
greater  than  that  of  ice,  26 — Method 
of  raifing,  for  the  purpofe  cf  refrigera- 
tion,  41 — Velocity  with  which  it  flows 
through  a  vertical  pipe,  60 — Abforbs 
one  eleventh  of  its  weight  of  fulphurous 
acid  gas,  93 

Weather,  its  effedbs  on  telefcopic  vifion, 

14  ..  ' 

Wheels,  table  of  the  radii  of,  at  a  piteh 

of  two  inches,  86 — Rules  for  comput¬ 
ing  at  any  other  pitch,  88 

White-lead,  preparation  of,  224 

Wiegleb  on  the  antiquity  of  the  invention 
of  gunpowder,  71 

Wind  increafes  the  apparent  diameter  of 
the  ftars,  14 

Woart’s  method  of  fecuring  timbers  in¬ 
jured  by  the  dry  rot,  120 

Wollafton  on  horizontal  refradtion,  46 

Woltman,  47 

Woolf,  Mr.  on  equalizing  the  motion  of 
a  fleam  engine,  218 — Self  adding  and 
regulating  fleam  valve,  249 

Y. 

Young,  Dr.  his  theory  of  halos  and  par¬ 
helia,  56 — Description  of  his  apparatus 
for  i  11  u  ft  rati  ng  the  dodbrine  of  prepon¬ 
derance,  59 — His  experiment  on  the 
velocity  of  water  flowing  through  a  ver¬ 
tical  pipe,  ib.. 

/ 

Z. 

Zero,  natural,  inaccuracy  of  the  experi¬ 
ments  to  determine,  28 
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